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.1 resolution of the House of March 14, 1871, in relation to a xltip-eanal to 
connect the Mississippi Biter icifA fie ftw// «/ Mexico. 



Fj:hui'ii!V :", 1.-71. — IJit'iri'i'il to the Cumin it tot- on Railways uul Canals and ordered 

in In- | pi inii'il. 



War Di-.iwirnrKN'r, February 4,1814. 
The Secretary of War has the honor to transmit to the House of 
Representatives, iti compliance with resolution of March 11, 1S71, a 
letter of the Ohief of Engineers of the -it!i instant, submitting reports 
of the hoard of engineers and of ("apt. (.'. W. Howell relative to a 
snip-canal to connect the Mississippi River with the Golf of Mexico. 

U'M. W. HELENA!', 

Secretary of War. 



Oppice op 'II ii". Chief op ex linkers, 

H'ttxliinotott, l>. ('.. February A, ls;i. 

Sill: In compliance with the following resolution of the. House of 
Representatives, Uau-«l March 1 1, 1871, "Thai the Secretary of Wm be, 
anil lie it) hereby, requested to cause an examination ;uid survey, with 
plans and estimates of cost, to ho made by sin officer of engineers, for a 
ship-canal to connect the Mississippi River with theCiilf of Mexico, or 
th$ navigable waters thereof, of suitable location aad dimensions for 
military, n » val, and commercial proposes, and that he report upon the 
leasiliiliiv of thosame to the House of Representatives," ('apt. 0. W. 
Howell, Corps of Engineers, was, with your sanction, assigned to the 
doty Of making the. survey referred to. Having completed this duty 
and submitted liis tcpm'1, it was deemed advisable to obtain the judg- 
ment of a hoard of engineers upon the project proposed by him, and 
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accordingly a hoard was constituted for the purpose of considering it in 

'ounoetioii witholhci method.- I'm Hie improvement of the navigable 

outlet of the Mississippi River. 

Tin 1 reports (if tin' hoard tit' engineers ami tLe report of Captain 

Unwell art' sutimit ted. as follows : 

1. l.Yport. of Captain Unwell, transmitting a project for a canal to 
connect the Mississippi River below Fort Saint Philip with the Gulf of 
Mexico through isle an Breton Pass 5 with appendixes marked A, B, 
i\ and tmip marked I >. 

-. Report of board of engineers upon Captain Howell's project. 

.'(. Minority report of Colonel Barnard. 

4. Report »f the board of engineers on the subject of the improve- 

men l of I lie passes of I In* Mississippi, as ::u altcniathe to or in eon 
ueeiioii with t In* euual, 

S> Minority report of Colonel Barnard. 

(i. Minority report of Major \\ a rren. 

By the method now in use for deepening the cuiuiitel at the mouth of 
the Mississippi River, sv depth of front 18 to 20 feet at low lido oat) 
In- maintained, winch u ill ad mil vessels of lit to I'D feet dcuugli/. 

The annual expenditure lor seeming and maintaining this depth 
with a width of 230 feet is $130,000, ami taking* into account the sum 
necessary to supply it new steamer every four years to replace the 
worn-oat. one of the two in use, the annua! e\pemitture bet-nines 
£200,000. 

By doubting the annual expenditure after procuring two more steam- 
ers, '(at a cost of #400,000,) probably a channel H>n feet wide with a 

depth between 18 and 1M feel eould ite maintained. 

This appears to he the maviiuuiu eli'ect winch may ho looked for 

from tlm system of dredging. 

lint from the experience, gained in (he work the officer in charge hi 
nt opinion I hat the width which can be maintained with the present 
means will he snllieiont, provided the War Itepart inenl eau eonlrnl ah 
solntoly the use of the improved channel, a condition essential to the 
maintenance of the improved channel, whether it. he by a canal, by 
jet tees, or by dredging. 

Respecting tlie practicability of constructing a ship canal from the 
river near fort Saint Philip to Ihe deep water of Isle an Itretou Pass, 
all ihe members of the board agree that there is no doahl as to its en 
tire practicability. 

To determine, however, the best lim* for the location of the canal 
across the peninsula, ami the best point for its entering Hie river, and 
also the position and manner of its entering Isle an Breton Pass, re 
QUireS farther survey, borings, ami other examinations ami measure- 
ments, and the preparation of plans based upon their results. 

The board, excepting Colonel Barnard, submits an estimate of the 
cost of constructing a canal of the dimensions stated within the limits 
designated, which it believes to be ample. 

Prom this opinion Colonel Barnard dissents. 

Respecting the application of the jettoe system lo the improvement, of 
the channel at the mouth ol the river, the hoard, Colonel Barnard 
dissenting, reports adversely both as to the dillieiilties attending the 
constructions and the cost of the system. 

After a careful investigation of the question of applying this method 
of improvement to Hie mouth of the Mississippi River, 1 am ot opinion 
that it does not present, either in its constructions or cost, superior 

atlvnulageslo the canal plan. One ol" the chief objections lo the jet tee 
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system is the unavoidable necessity of constantly extending tin* piers 
in the open sea, exposed ro tin 1 full force of storms. 
\'i'iv respectfully, vonr obedient servant, 

A. A. HUMPHREYS, 

Jli'hjitdu-f-lictif'ntl ft flit ('It Iff tif l-Jnijhifcrn. 

lion. \v. W. Belknap, 

Secretary of War. 



POST SAINT lilll. II' BHTP-CANAL TO CONKKCT THE MISSISSIPPI KIVKU 
WITH THE <il"I.F OP MEXICO. 

Prom the general Appropriation For stirrers approved March 3, 1871, 
(here was allotted (tic sum of 810,(100 for u survey of a proposed route 
for ii ship-canal in connect the Mississippi IJiverat ti pniirt near (Kid be- 
low Fort Hniiit Philip, Louisiana, wit lv the Gulf ot" Mexiso, tlirongh 
Isle mi Breton Pass.* 

Under orders from the Chief of Engineer's United States Army, dated 
Washington, 1). 0., April l.*>, 1871, the conduct of the survey devolved 
on the undersigned, 

Hie survey was completed several mouths ago, hut report has been 
unavoidably delayed until this time. 

Keporl is required on the following points: 

1st. On the commercial and national importance of the projected 
canal. 

ud. On the feasibility of the project. 

.'id. On the probable cost of construction. 

These are to be considered in the order named ; the data for consider- 
ation being obtained from tbe recent survey, and from other sources 
available, which are mimed in the listof authorities appended. 

JMPnKTAXL'K. 

The importance of securing an adequate outlet tot the commerce of 
the Mississippi Valley is too thoroughly appreciated by the representa- 
tive men of the valley to require in this report more than a general stnte- 
ineiif. 

The valley principally depends for its development on the products 
of its agricultural population — on its grains, cotton, sugar, and its beet 
and lioy products, for these there is a large European demand, the 
supply uf which adds materially to the wealth and growth of the 
country. 

Active competition from othersourecs of supply, favored with cheaper 
labor and transportation, keeps down the market abroad, so that with 
oar present .means for transportation from the far interior to the sea- 
board the value of the product in the home market is kept at a figure 
which does not. always (airly remunerate the producer lor his labor, or 
oiler a stimulus to increased production, 

The advantages to he derived from works of internal improvement 
best calculated to insure the producer a better return for his labor are 
obvious. 

Railroad transportation for cliea|) ;im ' bulky freight over long distances 
is necessarily, a ml has been found b\ experience, too expensive to oiler the 

'Ttiis .svirv,'y wua ilirci'li'il liy ii resolution of tilt' Eiuttee of Ktjiri .■H'lttntivi .s d&ttid 
Muivli 14, is? I. 
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producer hope for advantage I" tic gained (Venn increase in number of lilies 

and amount of rolting-stockv lie has, tli ere fore, recently turned atten- 
tion to those known anil cheaper routes overlooked daring the preva- 
lence, of the mania for railroad extension, Of lliese, the routes vin. the 
lakes, the 81 i : ■ t Lawrence liiv eraud Kind 'anal, by the pativnage bestowed 

on tliein when UOt iec-liinuid, attest I lie importance of similar routes 
projected. The popular fceliugin favor of water routes from the interior 
to the seaboard is further shown by the interest manifested in urging 
the exteutinu of the .lames Giver and Kanawha t'anal, I he project for a. 
canal lo connect the Tennessee liner (villi the harbor ol Saviinnah. 
the yearly demand for continued improvement of western rivers and of 
the bars ;it the mouth of the Misstssipi K/ver, and finally in llits project 
tor the Saint Philip Ship-Gauat. 

Tlie means lor seeming cheap transportation \ ia the Mississippi Kiver 
and its tributaries to the excellent hartior of New Orleans rib promised 
by the substitution of lines of model barged, carrying large freights on 
a light draught of water, and towed by comparatively inexpensive 

steam tow-boats, for the expensive, sliorl -lived steamboats heretofore 
engaged in traffic on those waters. The improvement of western rivers 
is yearly diminishing the risks attending their navigation. The advan- 
tages tillered for transportation from the West to the sea, via this mute, 
have attracted attention, and increasing capital from at home and 
abroad, and there is now every reason to expect that these great natural 
highways will become, as they ought to, the commercial routes connect 

tug the Mississippi Valley with the eastern seaboard and with foreign 

countries. 

That this desirable end may be attained it is first necessary to as- 
sure, beyond matter of doubt, adequate entrance to the .Mississippi, at 
all seasons of the year, for seu-ji'oiag vessels of the largest lrelj>htiug 
capacity requisite to ulioril flic cheapest Heights. 

Congress has heretofore, with yearly increasing appreciation of this 
neceSBSity, and recently with increased liberality, Postered the various 
plans presented foe giving such entrance. The results have been such 
as to warrant yet mote liberal action. 

With the success attending the work of dredging the liar at South- 
west Pass during the past two years, the commerce seeking the port 
of New Orleans has grown rapidly. 

Lines of steamships before in the trade have built new vessels for it; 
other old lines have been attracted to it: new lines have their vessels in 

course of construction; and sai!ii*4r-vcNsi<!>, [n greater number than be- 
fore, luive engaged in it, all taking tidier cargoes, making quicker trips, 
with greater profit lo owners and reduced expense to shippers. The 
cotton-trade of the upper cotton region, for a time partially diverted 
I rom this route, is returning, ami 11 -rain trade has been Inaugurated, 
which promises to attain large proportions. 

While the greal benefit already derived from dredging is ticknowh 
edged, there remains, in the minds oJ commercial men, doubt as to its 
continuance to meet the growing demand lor deeper draught vessels. 

There is yi-t more serious rlonbl regarding the continuance of suita- 
ble action on the part of Gougross ju making appropriations seasonably 
and in amount to prevent interruption of the work. 

Distrust in the continued effectiveness of dredging 680 only he over 
come by huiK-continued success, and simply retards commercial prog- 
ress. IMslrust in the continued good will of Congrats is of mure seri- 
ous import, 

The work in progress is dependent for its continuance Oil an annual 
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appropriation ; ii is of a character requiring continued work ; suspen- 
sion foe 11 few weeks or mouths will permit the natural agencies always 
Hi work tn obliterate nil evidences of previous improvement anil return 
the channel across the bars at tin? river outlets bo their normal and ob- 
strncted condition. Bach occurrence would in* disastrous in the ex- 
treme, Jt would ruin the commerce now promising such good results, 
ruin (lie merchants engaged in it, and destroy confidence in plans i"or its 
revival al any future time. Yet such occurrence id not improbable, as 
c\ jileueed by the past record of the work. 

legislative economy enters ton largely into the spirit of American 
polities tu permit of men engaged in legitimate business staking their 
wealth where it will depend on the turn legislation may take. 

What is reunited fcO inspire confidence in the future of the commerce 
of the Mississippi Rivet is a permanent outlet, not one of uncertain 
tenure, 

Dredging, from its dependence on legislative notion, does not offer 

such, nor' do I believe it Capable of offering more than a depth of -It 
feet the year round, a depth no) considered adequate. It is Conceived 
that this canal project does. Tin? magnitude of the interests involved 
appears tit warrant a I rial nf the project. 

the nn>.n:<:T. 

The project for this canal lias been agitated for the past forty years. 
It has had its advocates, principally anion;; local engineers and mer- 
chants, bill has been recommended by higher authorities as a liual re- 
sort should dredging fail or ultimately prove inadequate to fully meet 
the growing wants of commerce. Its feasibility has never been made 
the main subject of discussion or objection, but it has always been dis 
carded on the ground of its supposed cost, estimated greater than the 
amount of commerce it was designed to aid was presumed to warrant. 
This objection has now lost, the force it once had, ami, if at all consid- 
ered, can have no special Weight in deciding for or ftgaiUSt Iheeoustriu.'- 
tion of liie canal. 

The question of feasibility is the only one requiring consideration. To 
nettle this, and at the same lime gain the Information retpiiieil for tuak 
ing plans and estimates for the canal, has heen the object nf the recent 

survey. 

MtEYIOTjrS St i;\r.\s. 

A reconnaissance of Uretoii Island Pass made by British naval olli 
eers about 17".">, the results of which were made public fin chart sub- 
mitted,) though mads for oilier purposes, affords the earliest known data 
bearing on the project. 

An examination is reported to have been made by Muj. lienj. Iluisson, 
Stale engineer of the State of Louisiana, about 13*2, on the results of 
which Major lJuissnu appears to have originated and recommended this 
project by his reports, giving to it, at that time, considerable prominence. 
Outside of bare mention in reports and correspondence of later date, I 
have found nothing to show Iliat Major Iluisson made more than a 
simple examination on which to base his project. 

The representations of .Major Iluisson, supported by Die action of the 

* Nnl published niiiil 1823. Ealprgwd i-.>|>\ o£ chart submitted, marked D. 
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leg i si st ui-c ni' Louisiana and of the Chamber of Commerce of New Or- 
Ifiins, induced Congress to authorize tut investigation of the project. 
Tlii.s was made early in I.s;j7 hy Oapt Win. H. Chase, Corps of Engineers, 
0". S. A., who reported favorably.* Thia report was based on n hurried 
reconnaissance, and was not considered satisfactory, in rnnserpicncej 
;t survey was ordered in 1838, ami made under the direction or (.'apt. 
Andrew Talent t. Corps of Engineers, U, 8. A., the plot of which is sub- 
mitted. (Chart 0.) 

The report of Col. J. J. Abort, chief topographical engineer,!' bused 
on the results of this survey, caused (lie abandonment of the project 
by Congress. 

In 1S3S Mr. R, Monhrigu, civil engineer, revived the project, made 
;iu examination, (the. character of which ! have not been able to ascer- 
tain,) nnd published a voluminous pamphlet (copy submitted, marked 11) 
iii support of Ids views. The death of Montaigu and Lite outbreak of 
the rebellion suspended consideration of the project! 

in ISdP, thfl (.'oast Savvey extruded its work In cover Isle an IbelOM 
Pass, ( chart submitted, marked ('.) the results of which itxivt' with 
those obtained by our purvey. The project wus finally brought to the 
attention of Congress during the winter of i8fiIM70iby prominent mer- 
chants of New Orleans, ami the undersigned directed the report on 
its feasibility. Such report was rendered, based on (he results of a 
personal reconnaissance, and represented the necessity for making a 
moii' thorough survey than had yet been made. Such survey was di- 
rected, completed, and its pint, is submit ted, [marked A.) 

■i m; sun mi. 

The lield- work was eoinineuerd November 8, 18TI, mid t'liuctmled 
March 13, 1872. Tite instruments used were of Whaleman's and (!ur- 
ley's best make. The assistants employed were skilled in the duties 
assigned them. 

Lieut. II. M, Adams. Corps of Engineers United Slates Army, was 
placed in charge nt operations in the field, anil 1ms made many of 
The computations for dimensions and cost of construct ion. 

Alter measurement of a base and completion of the primary trinn- 

gulation, the party was divided into three. 

Assistant h. M. Kppley was pttl in charge of nil hydrographic work, 

\svislant 'fliomas Lnrkin in charge of topography and le\ cling, Assist- 
ant W. baiuicgaii in charge of boring pail;. 

The results of the survey me displayed on chart A, as given in the 

following statement : 

Breton Inland Pom. — This is the western of the two passes connecting 
the large body of water known as Breton Island Sound with the (Jnlf 
Of Mexico. Its minimum width is about 33,Wti feet; minimum urea ot 
cross -sect ion about 530,000 square feet; maximum depth in thronl. of 
pass, '.Hi feet at menu low title : anil depth over the bar at the nioitlh of 
flic paws, lis feel. The axis of the pass lies nearly southeast and north- 
west. The gulf approach is from the southeast, and is Hanked on the 
one side by the Chandeleur Islands, Emil Islands, and Isle an Breton : 
on tlie oilier by the laud forming the east bank of I lie Mississippi 
b'iver, the two Hanks forming with each other nearly a right angle, 
having the pass at the \crte\. 

gtwEjc. I •<»•, \", 1T:i, House Itviw., SMtli Codr.j &f sesBimu. 
• See Ex. Dm. No. 2, [mgo 6*4, vuf, I, Slttli Ci.jip,'-. , 1st »*«. 
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The approach is well covered except from tin.' southeastward, ami 
offers abundant room ami good holding gronud for tin- anchorage of a 
large fleet- Tdc I mt I inn i* soft inn! sticky in the deeper portions of the 
pass Mini approach, aod hardens from the 20-foot curve toward the 
shore lines. The islands are of sand, and tin- Mississippi shore line an 
alluvial, marshy formation, fringed with sand reefs. At its head tin* 
paRS expands abttlptl.V into Prelon Island Sound, and shoals rapidly. 

The great depth of the puss is due to the tidal currents through it. 
Observations were made lo determine the velocities of these Currents, 
floats being used for the purpose, but with such unsatisfactory results 
as tu make them valueless, 

A computation has been substituted, bused on the record of tide- 
gauge, kepi at Sable Point, (diagram submitted, marked fe\) the mini- 
mum area of cross section of pass, (seel ion submiUed, marked 1'' F,) and 
the Superficial urea of that portion of Breton Island Sound affected by 
the fides through the puss, (see appendix marked (i.) H It. is best to 
use such calculations only for the purpose of computing the probable 
effect ot alterations." (Puukiuc.) It is tor this purpose alone the in 
formation is required, 

l!y tlic.se compulations, for the time, covered by tlie gauge-record, the 
velocity of the inward or flood-tide current was found to range from 

zero to I, (Mi feet per second; that of the outward or ebb tide correal 
from zero to 1.75 feet pci- second. JIJ^licj' tides than those observed 
have been known lo occur, but. they were of longer continuance than 
any shown on diagram, and it is possible caused no stronger flood-cur- 
rent than is shown, but a stronger ebb-current. >'o reliable information 
coidd be obtained regarding these extraordinary tides, from which to 
determine the rise ami fall that would have been indicated by the Sable 
Island gauge. It is only known that they seldom occur, are caused b\ 
southeast, hurricanes, which continue for two or three days, and that, 
during their continuance, water from the Gulf has been known to Row 
into the river, over the lower portions* of the river bank, below Fori 
Saiol. Philip. 

The portion of Breton [aland Sound daily filled and discharged 
throng}] Breton Island Pass has a superficial ana of water-surface of 
about three hundred and live square miles. Us northern and western 
shore line is covered b\ nmnerons small islands ami oyster-reels, and 
indented with bays mid bayous connecting with lakes in the Lake 
Borgue Peninsula. The depth of water in Hie sound ranges from lo 

feel al the head of I he pass I o a lew inches nl the shore line. Tim 

bayous connecting the lakes with the sound have a depth of from 20 to 
30 feel. The lakes ore shallow. The shores and bottom are ol' alluvial 
formation ; the islets generally of sand. There are no streams entering 

into llie sound, and no conoeetinn with ilie Mississippi liiwr, even 
during the season nf high water in the lnllcr, the levees, which extern! to 
Fort St. Philip, effectually cutting oil" such conununicattuu above the 
head of lire! on Island I'a.ss, 

Outside of the pass, and at the foot of the Fort Saint Philip Peninsula, 
there is a break in the river bank known asOnbifsJIap, through which 
the Mississippi River makes its first discharge to the eastward. This 

Tin- +1 1 jit" r* j hit bfitWOftn lowwil hiiiI htghtst tidi's obflJ*rVttd hv this survey was 3,7a In", 

(8eo I-'. tit Point gouge, D'wgtamV+) Iw gtvitlest diffsrenee observwl in jiSJI and Jftnn- 
tiry, l&SSt, in IIuvmii Sitii.i I'liilip win l.'J'J IVi-t. (8m Humphreys & Abbott'i J'Iivspis ninl 
llyilrinilic-i nl' MlWiuMppt l 'tin- lirst-iiiiiiu-'l ^m.'i' whs I In 1 nuWWIce tn llu< linyn't, HMWCOlUl 

nl lli I 1 lii-icl. Tin- itiii.tllyitiu iiclitin uf tlip tiitytni nniM I i rinim<d, lln- old liMu-li- 

ii.iirk ut Furl Sh'iiiI l'liilip lcivin; Ki.i-ii lost, 
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discharge is only during the Hood stage Of the river, and (luring this 
stage much material in suspension is carried through the gap from 1 1 x- 
river. to be deposited in Bird Island Sound, some of which amy lind ltd 
way into Breton Islam] Sound, oa is hereafter explained. 

Tin 1 next eastward outlet of the river is through l he a Lout re Passes, 
and the numerous small bayous branching from them. These outlets 
are .so situated in relation In I!rclon Island I 'ass, as will bo Neon by 
reference to a map of the Mississippi Helta, thai during I he prevalence 
of southerly winds some of the muddy water discharged through them 
must he carried by the littoral current, induced by such winds, in the 
direcfcic-0 Of the pass, and not only cause deposit in the bayous of the 
Saint Philip I'cuinsula, but on rare occasions, by evli-nding into Href no 

Island Hound, cause slighi deposits there, tending, at sometime in til" 
very remote future, to materially lessen the capacity of the sound us a 
tidal reservoir. 

The Saint Philip peninsula, through which it is proposed to cany the 
trunk of the canal, is entirely (vvit)i the exception of the Sand Island* 
tikirtiug its eastern border) of alluvial (onuation, thecharaetcrof which 
IS shown by the borings, sections Of which are shown on chart A. 

The, greater part of the peninsula is covered by shallow bays and 
lagoons, the only firm land being n narrow strip along the river-bank, 
and that afforded by the Sand Islands. The formation is entirely simi- 
lar to that on Which the city of New Orleans and Die heavy structures 
of Forts Jackson and Saint Philip are built. 

The river for several miles of its length along the reach available lot* 
thi! river end of the Canal is nearly straight, and the water deepens 
rapidly from the shore-line, The banks arc stable because through this 
leach the river current is parallel to thcin, and hus nut sullieient velo- 
city to further abrade them, as it does in the be in Is above. 

The range of the river between extreme low and extreme high water 
was found to be about 6 feet by reference lo gunge record kept at Fori 
Jackson during the past year. This has been adopted as the extreme 
lift of the river-lock for the canal, the least being zero. 

The facto above stated, together witb those referred to as displayed 
on charts and in appendixes submitted, are all that are required for the 
discussion of the feasibility of the project tor lliis canal. 

IHSiTSSloN oi'' r-'KASlliJJ.m , 

The feasibility of the project depends, first, on finding Breton Island 
Pass, in its present condition, not subject to material deterioration as 
regards depth and other dimensions, within such reasonable period of 
time as maybe assumed snllieicnt to repay, in the bcnelil, commerce 
itniy derive from the canal, the cost of ils Construction. Of this we are 
to judge, first, from the charts of past surveys, the earliest of which, 
fortunately, dates hack quite one hundred years. Four of the charts are 
presented, reduced lo the same scale I'm ease of comparison, uud will be 
found marked A, I'., 0, and I >. Though the soundings on those arc not 
referred lo the same plane, (being referred to mean low tide as deter 
mined by observation made during the cniiliunniiccnf the surveys which 
(hey separately represent,) from I lie manner in which the plane of refer- 
ence was obtained in each ease, there can be but such slight difference 
that we may ignore it and compare the .soundings as if referred to the 
same plane. 

.Making the comparison, we find there has been, within Ihc pas I one 
hundred years, no noticeable change in the depth of water over the bar 



with TUB QVLV <»r MEXICO. 9 

ai tin' entrance in tlir pass, and that I lit entrance has, if anything, im- 
proved by widening. VVe iiml the «]■ >]>t }i in the throat of the ii.iss main- 
inined, and but. unimportant changes in the contour of (lie beat] of the* 
pass, where it spreads out into Breton Islam! Sound. From inspection 
of tin! charts, the conclusion must be aach as to warrant belief that no 
greater changes will be observed during tbc next one hundred years, 
unless new causes 1'or change are ini roilnrvil. 

Let us consider (lie possibility from new causes. 

The. dimensions of the pass arc determined by the vnluine ami velocity 
ni the tidal currents through it. These are depe-ndenl chiefly .on the 
area of the reservoir to be daily supplied and depleted through the 
pass, 

So long as this reservoir (the wesl cud of Breton Island Sound, and 
the hays, bayous anil lakes connecting with it) retains ils present urea, 
there eati be no change resulting from natural causes alone in the di 
incnsious of 1!ii>- pass. That this area can not be materially diminished 
bv silting is evident from the todowiug : 

The eblt-euvrent through the pass being always Stronger than the 
llood-eurreut, is able to return to the Gulf the greater part of what 
silt may he brought by the nottd-eurrent from the eastern outlets of the 
Mississippi Rtvcr. These outlets ate at u considerable distance, from 

the pass. The present indications are that the nearest is tilling, and we 
know that the others are pushing out farther into the Gulf, increasing 
their distances frQtn IJret&t] Island 1'ass, There is no reason to appre- 
hend the formation of new outlets above the present ones. Should 
there lie, at any future time, cause for apprehending breaks tu the river- 
bank that might result in injury to the pass, comparatively inexpen 
give levees ean be built to effectually guard Against them. 

As before staled, (here are no streams emptying into the sound, and 
the Mississippi Uiver is securely leveed, There ean lie no silt bronchi 
in tVotn that direction, except through a possible crevasse. There, ean 
lie no silt brought in from the northeastward through <'handcleiu 

Sound, since the. tides through Grand (rosier Pass effectually cut it otl. 
Filling of the sound by the gradtta [growth of oyster-beds and reefs is 
barely considerable. 

Since existing sources of silt are being blocked lip or further removed, 
nud since possible new sources can be easily guarded against, 1 conclude 

that M tea of Breton Island Sound will remain as now for an iutlcti 

1 1 he tune, and the dimensions of Breton Island 1'ass remain unchanged 
from natural causes. 

The constructions |ihe jetices) required to carry the debouch© of the 
canal to the deep water Of the pass w ill cause changes, the genera] char- 
acter of which may be predicted. 

The area of cross section of the pass will be diminished by the con- 
stractioii of the jet tecs proposed by 70.IKHI square feet. 

The ure;i of Itrelon Island Sound remaining unchanged, the volume of 
water going through the pass to fill or deplete the sotinil daily will be. 
alter t, lie jcttees are buill, the same as if they were not const ruclcd. Tin- 
will cause increased velocities of tin 1 tidal currents and increased scour 
Of tilO bottom, and of the BretOI) Island side of the pass, until such time 
as the present area of cross section is restored. 

The avis of the pass will be shifted to the eastward and its direction 
sliglilly chanced. The contour of the head ol'lhc pass will be consider- 
ably changed, and the wcsl end of Breton Island will probably, consid- 
ering the character of Ms formal ion, be abraded unless protected by 
works ol ,iri. 
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From the character of the bottom in the deeper portions of the puss, 
it is probable the pass will regain its normal dimensions entirely *t the 
expense of the Breton Island side. Unless the end of the island is pro- 
tected wild such pro! eel ion as may be necessary, liio jiiiss will deepen. 

Tim extent nf tin* changes which the jettccs will e.llect can only be-defi- 
nitely ascertained alter construction of the latter. Injurious changes 
may be prevented by lire protection of the west end of Breton I shun 1, as 
may be found necessary in the course of enustnictioii. 

While the effect of the proposed jellecson the east side of the pass 
cannot he accurately predicted, their elieoi mi (lie west sole, on Sable 
Islam), may be predicted with certainty. The angles between Ihe shore- 
line, ami the jcitces will partially lili with sand ami other deposits. 
This lias been tin* experience of engineers with sill jcttee constructions 
on our northern lakes, on our Atlantic Hen- board, and in Kurope; at the 
mouths of ihe Oder, the Vistula, and Ihe Danube, ami, recently, at the 
lieltouc/tt' iif the North SeaCuiiitl nod of tbe Suez ('anal. In all these 
eases this lilling is considered objectionable, inasmuch as the tidal civr- 
cents, (shore currents,) perpendicular to the jettees, are not strong 
enough to prevent the ultimate growth of the shine line incident to thin 
filling from extending around the jetfee head and obliging an extension 

of the jettees themselves, iii ihe case under consideration, it, is possi- 
hie to secure a very strong eitrreat inissiu^; ihe jetteoheads, surtieieiit to 
insure as against apprehension of being called upon at any time to ex- 
tend nnr constructions, 

As there will he no current through Ihecumil, WO must expect silting 
immediately between the beads of the jettees, due to eddies From (he 
currents through Ihe pass, It is apprehended thai shoaling of I hi- en- 
trance to the canal from this cause will not be rapid, but that there will 
be required to free Ihe emruiiee from sueh deposil as may he -made, each 
year, the services of an ordinary (hedge-boat for several days, or per 
haps weeks. 

In the trunk of the canal there will lie no silt admitted, (he proposed 
arrangement ol si utces for f lie lilt lock being such as lo keep all river 
.wii<T required lor ihe till from passing into Iheeannl below the leek. 

siighi deposit in anticipated within the lock, ihe removal of which, 
quarterly or semi-annually, will be a very simple operation. 

There will be deposit of river sill in tho fore hay of ihe lock, due to 
an eddy from the river current, The amount of this deposit cauuol 
he calculated, and it will require occasional dredging to maintain the 
depih of this entrance to the canal. 

The river bank at the point selected for the bend of the canal, as 

before stated, is not subject Id change, and 1 lie depl li of the river bed 

may he expected in very gradually increase with (he advance of the 
moulii (if the river gulfward. 

In conclusion. | can see no reason from the above tn ipirsiion (he 
Feasibility of the prefect, as it has heretofore been questioned, on the 
assumption of engineers, thai Breton island Pass wid deteriorate and 
the canal itself lili with sill lo such an extent as to require continued 
extensive dredging to keep it open, 

in regard to the foundations for locks, reference is made in the sec- 
tions of borings (Chart A) and to the Specimens sent herewilh, 

linriugs numbered '• 2, and 3 show, at, a suitable depth for the limn 
datioo of a sift lock, a stratum of mud lump clay, having an Indicated 
thickness of over ^o feet, and its further thickness not Ascertained. 
This I consider well calculated f<> susiain Ihe lock shown by drawings 
submitted, if a solid timber platform, here recommended, is employed, 
ur even if a pile and grillage foundation should be adopted. 
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As no plan of loimdiriji will be adopted, ev©U should tlic const? action 
oi' the canal be decided upon, except under the advisement of" u 
board of engineers, it is not essential that I should here give reasons 

fOT til voting the platform. 

Monti;;' No. (>, in my opinion, shows that U good foundation maybe 
bad for the guard lock on Sable Island. 

Excavation- for trunk of canal. — This will be tin* least difficult part 
of the work to execute, it will be entirely thronjrli an alluvial forma- 
tion, free, so far as has been ascertained, from rocks, sunups, ami buried 
timber. It can all bedone bydredgu-bu^ta provided with suitable-carriers 
to transfer the spoil to the banks. 

* Canals have been successfully carried i broogfa a similar formation by 
allowing tlic excavation of a large cross-section with easy slopes, ami 
Ivy giving the embankments a wide base as compared to their heights. 
The cross .section of this canal ami embankments must be determined 
while excavation is in progress, and be varied to suit the peculiarities 
of the formation found in I be several sections of the work. 

For purpose of estimate} a uniform crosa-seetiQwf has been assumed 
with sales given, the slope found ill the liter at the head of the en mil. 
The embankments of the canal at some points may require protection 
of their outer slopes by faeines or wicker-work, or by a growth of wil- 
lows. Throughout their greater part, sodding with Bermuda grass will 
be sufficient to prevent washing of the slopes. Washing of the sides 
of the excavation may be avoided by introducing the towage system 
of navigation now ia use on tbe River Heine, in France, and Elbe, in 
tlcrmaiiy, which, I think, will be better and more economical than a 
railroad and bowingdocotnottves on the embankment. 

ThcjvttiTx, — Tbe lucation of these is shown on (.'hurl A. The founda- 
tion available is shown to be a good one. Similarly -constructed jettees 
liave been employed at the Salina. mouth of tbe iJanube, proving efli- 
cietit, substantial, and economical. 

There can he no doubt of the ability of even an engineer of ordinary 
capacity tocoitslrnct these jeltees, in tbe nuinner indicated by tbe draw- 
ings, sous to withstand the Strongest seas to which they may be ex- 
posed. The dimensions adopted tor purpose dJ estimate may require 
modification in tbe course of const mction, astbey are based on calcu- 
lations having factors the value of which could mu be- accurately de 

ti'iiuiilcd, 

1M.ANS FOB OOSSTIll lil'LN. 

The fjencral and deluded plans for the v;u'ions constructions pertain- 
ing to tbe canal, and herewith submitted, were drawn up more tor the 
purpose of estimate than with a view to their ultimate adoption with 
out iiiodilieatmn. They have been as carefully considered as the time 
at lay command lor such purposes would permit. 

While some points of the plan are original, the grenler number, it 
will he observed, bave been adopted from existing Works ; for example, 
the general plan and details tor gates, &c. (Hue acknowledgment will 
be found on tbe drawings.) In all such cases dimensions have been 
changed to suit the new conditions imposed. 

The drawings are intended to be so complete as to render a deluded 
description tin necessary. 



Ni'i'lli Spa ('mini i>l I ltil|ji:i'l. 

w Mill hi iiuiioni, -ji Often .it-jiili. 'jr 6*1 ; slope, I ob -.'. 
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liKNKKAL DESCRIPTION. 

The lift -lock is Kill feel iii length, between (r&tOS, *d fOftt wide at lup, 
and 1ms ;i depth of -7 feet over die sill at menu low title in the Gaff. 
Tlte side walls aud bottom are of heton, the walls raced with granite. 
These ara founded on a solid timber platform, 6 Feet in fchickneae, ex tend- 
ing the whole length and breadth of tlm luck, composed of layers of l- 
ineh b.v lii ineh squared timber alternately crossed at right angles and 
bolted together in the manner adopted for the caissons for piers of the 
Kast River suspension bridge, the whole forming a rigid beam caleu 
lated to uphold without deflection the weight of the superstructure. 
This foundation rests upon it Stratum of miid-luiup clay known to be at 
least 1*1) foot in thickness. Seepage is cat ofl" by rows of dose piling ex- 
tended from the lock GO feet into the bank. The platform is surrounded 
by a double row of close piling, the heads of the piles being strongly 
strapped to the ptattorm. 

The gates are of iron, circular in plan, and of t)je kind known as 
floating gates. Their floatation is calculated, without ballast, Rj5 a 
draught of 28| feet, and for greater depths water-ballast »ill be intro- 
duced or discharged, us may be made necessary by the fluctuations of 
the tides. The miter -.sills are wroiigbfc-iran trusses. The opening and 
closing of tin. 1 gates will tie effected by chains and band winches. 

The sluices tor filling and emptying the lock are large oast-iron pipes, 

laid in the side walls just belOW tbe level of extreme, low Water in the 
river. Water is received from the fore-bay to till the lock, distributed 
by branch-pipes the whole length of the lock-chamber, then sluiced out 
through the same pipes into open ditches on either side of the canal. 
By this method the purest water obtainable from the river is sluiced in 
on the cushion of sail water a I read v in the lock, and ils specific gravity 
being less than that Of The latter, it remains long enough OH lop to he. 
with the greater portion of ils impurities, sluiced outside of I he canal. 

The sluice -g a tes are arranged with hydraulic lift, and are lowered by 
their own weight. 

The tuck is located 400 feet from the river hank. Tbeapproaeh to it 
is between two timber wharves, which, besides forming the sides of the 
entrance, are extended on either side several hundred feet, along the 

river bank, for the convenience of vessels waiting to pass the lock or 
awaiting towage to 2!cw Orleans. The tower approach is similarly ar 
ranged. 

All the piles used in this and in other structures are to be eorbeliMil 

hy the Seelej process. 

The guard-lock is entirely similar in design mid construction to one 
end of the lift-lock. It is intended to dose tbe canal on occasions of ex- 
traordinary storms, which nii.se the water in the Gulf higher than that 

in the river. 

The details adopted for tbe jellces are well enough shown by I he 
drawings. 

The const ruction is one of a substantial, though temporary, character, 
and must ultimately be superseded liy one of hctou, based on the foun- 
dation this one will afford.* 

F.sriMATKs. 
The estimates presented have been based on the cost of material and 



Tin. [i-tisun lor iiilu]>tiiiii <il litis rfiaraotor of stwetutc Ifti rtwt it will lie Bi'oiiotoicsl nml 
Mil lie constructed kucuiit tllfttl |ii>rm>im-iil Jftlees. 
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labor lor small works undertaken in the neighborhood of the proposed 
canal. 

The magnitude of this work will apparently justify belief that ma- 
terial may l>e obtained at less cost than that estimated. It is also evi- 
dent that the material used for coffer- work may be taken up and used 
in other parts of the work, 

These considerations induce nie to leave out nf my estimate amounts 
required for engineering, superintendence, and contingencies. 

With i his explanation the following estimate* are submitted: 

(lull mutt. 

Ftltf i'\eio'atiuii of ItBjik Of CftlWkl Mid $flft rsitrum'e- . .-- . $3, \U\i\ % l»7,'t 5M 

Pot euii' Lrm'.tiou of Hit-luck T5tl,WH) (in 

VxiT I'DiwlrijMiuii nf coffer for twine 85(1,938 S'i 

Fi>r construe! ieu of \etteag 1,949, 4 tW 7n 

For ooJietroetion of guard-lack , . ftJH, ■■—:. t*U 

Kbr construction of roH'wr-woife for some 118,068 2& 

For oonauutstUM) ftf wliarf anil exesivuijou ut river entrance .„< _ 107,839 W 

SIMMMIV. 

I. Excavation of trunk....... :\M\) 673 50 

if, Construction of lift-look _ 750,000 nil 

:;. Construction of coffer for samu .. ifiiu.BIM tti 

■I. Conslnii'tion of jettces I, ',1411, 197 7n 

ii, (Joiislinrtioii of j*iiftr>l-liii'k -- ■Jili,**") SO 

tl, Fonxtriu-tiou of coffer for sumo 118,068 & 

", Cottttruotiou of wlunl iiini river entrance. 1(>7,&!9 4H 



lirimi] tolii] r,37u,Sn3 5ti 

smniAi:\ OF cohclusio&s, 

1st. The construction of the canal is a matter o! great, importance. 

2d. The project is feasible, and its execution presents HO great difli- 
eulties to be overcome by the engineer. 

3d. The total estimate of cost approximates *7,-H)b,tM>o, in round 
tin in hers. 

TIM]-; BEyt'tBED Fin; rowi'l.KTlOX. 

If suitable appropriations are made, the work can ho completed within 
three years of the date of its commencement. 

To do this, an appropriation of 83,000,000 should be made available 
foi the first year, $3,000,000 for the second year, and the balance for 
(lie third year. 

Should completion be delayed a longer time than three years from 
date, a new dredge boat will be required, at an expense of about 
$350yW0, to continue the work of dredging at the mouth of the Missis- 
sippi River, maintaining its present effectiveness. 

The cost of construction will lie increased. 

Kespeei fully submit ted, 

('. \V. HOWKLL, 
<'iij)t<ihi of Engineers, United States Army. 

UNWED States Bngiseke 0!PFtCE, 

Xnr Orleans, La., February — , 1S":J, 



4 CANAL CONNECTING THE MISSISSIPPI KIVER 

LIST OK Kl'KfilAI. Al'TlIOlllTIEH C6N8ULTB1D. 

To ascertain bnjwrtajice <>/ the project. 

Statistics from tlio Bureau of Agriculture, made available through 
newspaper publications. 

Commercial statistics from reports of various commercial bodies. 

Report of tire Chief of Engineers foe 1*7), pp. 632-3, &c. 

Pamphlet, compiled by E. Lorraine, chief engineer .hunt's River ami 
Kanawha C&ual Company, published by the company in 1809. 

Ileports of Chief of Engineers, United States Army, since l*<i7. 

I'd ascertain feasibility. 

Cor character of Brctoo Island Pass, survey (if 1871—73, Chart a, 
submitted; Coasl Snrrej chart, 1865), Chart P.. submitted; Tulcott's 
survey, 1-S.17. < 'Usui C, submitted : rceounaisances 177o-'7fi, published 
1823, Chart 1), submit led. 

for character of fonnatiou of Port Saint Philip Peninsula and of 
Rretofi Wand, charts above referred to, reports of various engineers, 
&e. 

Sections displayed on Chart A. 

Specimens* of borings in boxes herewith. 

Tides through Pirnm Island Pass. 

Observations made lS7l-'7'_' at Sable Island. Diagram submitted, 
marked F. 

Observations at For! Point. Keeord submitted, 

Observations in Bird Island Sound. Record mil submitted. 

Observations in Lucas Canal. lieeurd tmi submitted. 

Currents through Breton Island Pass: 

Velocity computed, and compiitatioussulunitled in appendix, marked ti. 

Velocity computed lor increase due to oOUStruction of jettees. (Sec 
Appendix <S.) 

Pise and fa! i of the Mississippi River: 

Humphreys and Alibot, Gauge record at Port Saint Philip in L851. 
Gaoge kept at FoM Jaekaon, IS7I-71'. 

UtTects or severe storms; Irooi statements of residents below Port 
Saint Philip. 

KH'ects of waves ami lidnl eiirrcnls on jet tecs, &.%;. 

Stevenson on harbors. Foundations on compressible soils. 

Memoir of Genera] Richard Delafield, United Stated Army, published 
by order of Light-HoOfiO Board, December l f 1BSS&, add Several of the 
authorities cited by the author, 

Report oi' Brevet Major-General .1. fjk Barnard, Corps of BugineerSj 

rjnited States Army, oil the North Sea ('anal of Holland. 

London engineering, {875J-73, on same, 

Personal observations and experience. K\ca\ atioti through com 
pressible soils. 

Personal observations in New Orleans, a I iho Mexican Gulf Canal, 
and on the const of Texas, 

Reports regarding excavations for the North Sen Canal of Holland. 

Reservation of timber. Report, id" T. J, Crani, Colonel of Pm^inccrs 
and Brevet Major-General, Cnited Slntes Army , published by Knginccr 
Department, 1871. 

■ Specimens oat forwarded. In making nmuigenieitN t'orjinebiDB ii. mi I'miml tt»u. many 

of tin- liilu'ls bad fallen ini'iuni In i'ii itii-|iltn'i''l, jin lleil lull fow Ot I tie XpecitDCM could lie 
iuVulifkil n-itb i'1'Ntiiniv. 
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Report made to the board of public works, Washington, 1). C, lSTii. 

Construction of timber jettees. Professional papers royal engineers. 
Vol. XIII, new series, Paper V. 

Report of United States engineei on improvement of lake harbors; 
construction in heton. 

Professional paper lit, Corps of Engineers, United Stales Aimy. 

Various reports on application of locks and jet tees in Germany and 
England, 

Experience at Forts Jackson and Saint Philip. 

Previous reports and opinions of engineers and others in relation to 

tile project. 

Ex. Doe. No. 173, House Representatives, 24th Congress, 2d session. 

Vol. VII, p. liilS, I£\. Doe. 26th Gong., 1st session. 

\"o). 1, p. lisi, Ex. Doc 26 Cong., 1st SPSS. 

Reports, &©.. printed by Chamber of Commerce of New Orleans in 
1837. 

Humphreys aud Abbot. Physics and Hydraulics of the Mississippi 
Hirer. 

Project ot I!. Wontagu t uhiefenginecr,1869. Copy submitted, marked H. 

Memoir of Win. M. Bowell, esij. Copy submitted, marked 1. 



hist n f wHjtx ii ai} charte s/iUntittr(i. 

A. Chart of survey, 1871- , 72. 

It. Coast Survey chart, I860. 

C. Taleoft's survey, 1837. 

!). Bee 1775, &c Pub. 1823, 

Plate I. Plan, section, and elevation of lift-lock. 

Plate II. Details of lilt-lock. 

Plate ill. Lower approach to lift-lock, 
Plate IV, Itivor approach to lift-lock, 

Plate V. Details of eo tier- work for lift-loek. 
Plate VI. General plan of guard-lock and approaches. 
Plate VII. General plan of jettees, sections of same, and details ot 
jil tee beads. 

F. Diagram of tide observations, 

F F. Sections of Breton Island Pass. 



A PPEXD I X, 

To compute til o velocity of tidal currents through Breton Island Pass. 

(liven : 
l, Tide-ganga record at Sable Point for December, isti, January and 

February, 1872. 
'J. Minimum cross-section of I lie pass. 
3, Area of portion of Breton island Sound affected. 

f Computation by I'u-t Lteutcnwl C. E. I.. B. Davis, Carpa of Engineer*, United Sutc» 
Army.] 
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Notation and formula. 

\ = velocity of current in feet per second. 
«=area of reservoir, 305 square miles. 
A = rise, or fall of each observed tide, in feet. 
<*=tiine between bigh and low water, each tide. 
6=iirea of cross-section of pass, .^M^IIOO sijuarn feet. 
o/(=quantitj flowing tbrongh in time /. 

=qnantity Bowing fchwmgb in oivil of time. 

ah 
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Constant factor, 
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18 CANAL CONNECTING THE MISSISSIPPI KIVER 

Mean of 7(1 ebbs U.GSM 

Mean of 7(3 Hoods . . . yS97 

HifrYiest Telocity ebb-tide, Peeembcr C! I. !7M 

Highest velocity llood-tide, Decern lier 18..., .... ... 1.0649 

Loivest velocity ebb-tide, February 'JG WPS 

Lowest velocity (loud-tide, February M 1 1 -111 

Mean of 7t'. ebbs ti. CW1 

Meau of highest and lowest ebbs (Wl'J 

Mean of 76 floods 0.SS9T 

Mean of highest and lowest floods . . - .'.-'. ID 

Approximate area of cross-see lioii of uronosed jeitee, 50,000 square feet, G3C,(K30 — 
7u,Ulllf-= 4(l(i.iiti(l Kijmu'P feet, area of diminished cross-section. 
Substituting this value the formula beeomf.-s ; 

v _ m x w, B?a,4oo, h 

.K6,W)U X 3(690 t 

Substituting (lie values iif h arid I on the dates of highest and lowest velocities, both flmnl 
Hud ebb tides, we have : 

Hiffbest velocity, Dwemhet Us, ebb-tide 1, |~C>1 

iSaoie, vvilh liiujiuished cl'uss-sevlwn ......... ,,.-- l.V.M'l 

Increase ....... - - 1785 

Highest velocity, December ID, flood-tide 1.1)648 

Sunn . with dim in is lied el usS-.-i ciivii . 1 . -."J |;l 

Increase - icon 

Lowest veloei ty , February -('■, ebb-tide 0. I flS8 

Same, Willi diminished cross-section . 2l~-<! 



Increase - LI284 

Lowest vh loci ty . February 1 4, flood-tide ft. 1 1 49 

Same, with diminished cross-section . ISBJ2 



Increase Il|7i{ 

Mean of increase — floods f), HBHG 

Menu of increase — ebbs (i, 1024 



IS. 

Mrmoir of Ihr Skitn C<utttl,fivm tin- Mixxissiji/ii liirrr, below iSuiut I'fi!l!p t 
into tm diilf of Mi tiro, iiciu- lute ttu SliiUm; compiled front the brxt 
sources, /»/ Witticuu M. Bur wed. 

Tiif immense resource of agricultural and other productions in the 
valley itf tin.'. Mississippi, above the capacity of ilie Southern states i,> 
consume, has imposed upon 1 1 1 <* farmers, merchants, and statesmen of 
the Wi'si. tile indispensable need of a free outlet to all the markets of 

tlif world liy way of the Mississippi, 

The admitted obligation of the Federal Government to construct this 
outlet devolves nputi it the duty of devising the plan, providing tin- 
means, ami executing the work-. We hold the Government to the 
responsibility, and are not willing to accept the substitution of any 

individual (if corporation. 

Various modes of deepening the nutlet pusses liitve been proposed 
and tried. Their advocates insist that the experiments have not been 
made itttder favorable circumstances, and sonic detnaiiil a repetition, 
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The leading plans proposed and subjected to more or less experiments 
arc — 

Dredging, dredging out, and carrying away the bar across the 
channel. 

Concentration of enrreoi by wing-daws, caissons, and by closing all 
Mtr passes except Che channel pass. 

Lighterage by pontous or camels. 

Canalization across tiie land from deep water in the river to deep 
water ill the Gulf. 

We will, therefore, state the various attempts ni.nl>' to remove the bar 
upon each of the theories cited. 

t. Hy ih-eilj)hut. — In 1839, Captain Talcott. ninicr instructions of the 
War Department, attempted to open the Stmth \vt-^r Pass villi the ordi- 
nary bucket-drag. Nopermuincnt improvement was effected, for during 
a single night of storm " twice as inttcti mud" was driven by the Gulf 
waves into the pass as be bad taken away. A tow-boat association, 
under the direction and at the expense of thi* Federal Government, at- 
tempted to open the same puss. They nscil the rake ami harrow, and 
alter working a year they opened a channel of IS feet in depth for, a 
distance of about s.iatu feet This remained open a short time, and was 
prematurely mid permanently closed by a single Gulf storm. 

In the years Isos-lili-TO, the Government caused to be constructed, 
at a cost of £.'mO,oou, a steam-propeller dredge, with all the appliances 
which science could suggest or experience justify; she was commanded 

by competent and disinterested oltieers of the Federal Navy J these 
men performed their duty faithfully. The dredge-boat was repaired 
and altered without regard to expense, and the experiment of dredg- 
ing has been conclusively made. It has tailed to maintain, perma- 
nently, a much greater depth of water than that which nature has pre- 
scribed as the regimen depth of the bar.* Dredging has, therefore, 
proved a failure. To deepen the bar at the season when there is little 
current- deposit, is not very difficult. The whole labors of a season 
have been, and may he again, destroyed in a night. 

II. bg concent ratum qf current. — The theory of Mr. Long has been 
staled by him to consist in concentration of current by closing all the 
passes except those destined for navigation. In 1836, Messrs. Craig & 
BigUter entered into a contract with the Government to open two chan- 
nels 1.000 feet by 1*, in n straight line via Southwest I'ass and Pass 
a Lontre, respectively. They built a break water by driving strong piles 
faced, l feci apart, connected by l inch plank. This dike was built 3,01)0 
leei in the Sunt Invest I'ass, and .">ti [bet in I'ass a Lontre. As this con- 
tract was not renewed or continued, we may infer that the Government 
was convinced that, concentrating the entreat of the Misssissippi, by 
plank walls, was not feasible, The experiment of deepening the chan- 
nel 'by blasting with gunpowder was then tried, we believe, by the same 
contractors. It was for a time pari tally successful, but another 
storm proved that nature can replace mud under JO feet of water much 
faster than man can move it away. The aggregate cost of these cxper- 
moots has been estimated at more than two millions of dollars. 

III. J,it/litmt<it: — The cost and difficulty of this mode of transporta- 
tion has never justified its adoption. 

Vtnuttiiiilitm. — No experiment beyond the surveys and estimates hi 
tufiii e referred to has been made to test the success of it canal oath . 

There are two projects before I lie. public, proposing to connect tin- M'*. 

* S.-i- report of (flem in otaurgCOf tin: dfodgiw;, itotinf tin- injury Join- IMlmil' hii[.iii\ , ."l 
fliiitnii'l liy the itonny ueiitlier. nliuul 1st St>j)ti'iribi.>r, |s7l. 
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sissippl with Lake l'nntehurtrain and Lake J'orgne. Tin- latter ap- 
proaches completion, and will furnish an excellent mode oC conducting 
the inboard and coastwise navigation along the numerous lakes and 
bayous with which t lie Gulf roust is connected. As neither of these 
side-cut canals can sarry into tlieGulf the maximum depth of water 
demanded by the great crops Of tin: West, they cannot be accepted, 
even if successful, as a solution of the great questions of commerce in- 
solved. 

Even did these canals offer an adequate outlet, the) will have been 
constructed under corporate authority, and mltjooi to a toil on the um- 
nage which may pass through them, The cities of New Orleans, 
Saint Louis, Cincinnati, and Louisville, all engager! in relieving the 
charges in river navigation* will accept nothing less than » free and 

adequate outlet to the ocean. They vcijuire that all obstruct ions from 

the ciiiea of Pittsburgh find Saint 1'uui. respectively, to the Baliae, 

Shall be relieved by I'ree canals constituting ft patt of the national liiyh- 



wiiy. 



ttlSTOBY tti' 'J til, Finn- OS SAW! 1'inui' CANAL 



Sometime previous to the year 1S,"5J, Mv. Benjamin Buisaou, then the 
State engineer of Louisiana, suggested the idea of avoiding the. bars of 
the Mississippi by a canal from Fort Saint, Philip to a deep- water point 

in the Gulf, »id* the island of Breton, lie made a reconnaissance of the 
Intermediate ground, end based his works of construction into the 
Gulf upon (lie hydrography furnished by the beat existing charts. 
PlOtn these he deemed the plan feasible, and so litr impressed bis views 
upon l lie legislature of Louisiana as to induce, in February, 1832, the 
adoption of the resolution which follows: 

It appearing from nohai'l Mwnited by Mr. 15. Uulasun, of tin* etwwl wljacfiul bi and Sift" 

bracing (lie mmuk of [lie Miissaippi, dial a coital si* mel a linlf tuilei lotig lornouuine mi 

tin- k'ti liiuik nl ttia rtvw, a few tnilua below Fort Suint Philip, ami enieritijr (lie u» about 

tour inilfH Kiiiilli ul l,e 1'n-imi Island, woiilil afford nil runy ami Sttfe iireesn 10 tin.- liviu In 

vessel* drawing \ia fcet : tout being strongly Impressed with the ioriportum'B of an Improve- 
iiu'ru thus brortffhl Into notice by dm ability ami public, spirit of mi individual, mnl tolk'V- 
iu^ tliui it wottjfl I'L' nf ii gnu mi J incalculable advantage tu the milieu ut large : li le ilicre. 
torn 

Htm it ml l>it tin itrnuti mnl A mv nf rr.pfr.tr.ttliiiirc* 11/ thr Stair nf l.miisiinm in gtn- 

tr&t (t&vrmliiy ruie 'Miii/. Thm oiu Senators ami Lioareaoiuatives In Conprww be reqtioated tu 
bring to tlie notice of ilie Geoefal Dnvernmeottbe probable prnviicuhilky of such a. wurk, ami 
to urgn no e.irly I'niiiiinti' ami survey .a' the aariic liy competanl officers. 

These resolutions were presented to I 'impress, accompanied by a Me- 
morial of the chamber of enmmeree. of New Orleans, and so far met 
approval that a survey was ordered, which was reported from the War 

Depart] it in LS:S7. From the document; thus communicated we e\ 

tract the following : " L. I'oole, United Stales engineer, says he sounded 
down Pass a Lout re. and along the coast of Breton Island, and also 
for several miles above and below ('ape Point An Sable. The deepest 
water found was near Gape Sable." He adds ; 

I come now to the project oi an urriftrial cut from die river to r in- (jo.lt. I found near point 
mi Sabfo, opposite Breton Island, four im! ri (-M feat) water within three-quarters of a 

mile "I the allure, which is n Imv siiti't-liiink, appmviilly Ulielunifriiie-, ullt'i'diii" ;m iintic.itlioli 
tlnu (lie mind oil' lias eotisl is imt louse am] tiiniliujr, but hard iimi linn. Alimn Imll ido Ji«- 
taiiee from the sllore to deep water tlie liottcmi is haiit liauil, iiti'l exce]rtin(; a hlmri. .lislmiei' 

nl tin iPiiti'iiuost aitremity, tlie nBinauiiag hair is bard mod, forming B bwd fonfldatloo tor 
hi-iivv walls, 

The ili-iimiT trow Hie Gnlf shore nl llite jminl totha river, as aneei'iniiiinl by the iropnftot 

mCftnv I llttd Im Ho pnrpMO, It alioill seven miles, over a nialsli inli-iBet'lid by niiuieioitx 
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bayous, * which cover a large portion of the intervening space, but urc everywhere very 
shoal, and presents no important elistai'lrs trj the project!?*! work. 

An accurate survoy of tUe coast from Pass LauJre in a point tea or twelvs trtles above 
l'uiut an Sable, including the cunvspiiiiding point uf the river, and minute examination of 
the ehai'acter i if the soil to the depth winch il rs to five tlitr canal, will he. UBCMB&ry to 
determine the beet possible location, as well as to establish the ceriniuty of tlie feasibility of 
the project. It r.s hi ^ iijti hi ntt that it tijj'rm u Jit ire r pros fust of rtrtuin I'rxnttx. than iintf tithff 
pltiiithut has heni sputa tt tif. tif tipniinif thr Mtttxix&tppt tu ship* t*f tin liirtrevl rlitss: A lock 

10 ilii'juiic-tiuii wiili tin' river will pre veal the deposit of mud in ttrt cieml, and the jettees at 
the sea may beta placed in to form a perfect artificial bastion. 

stale Engineer George \v. Long, esq., Is of tin.' opinion, "that dredg- 
ing ortt either of th6 passes would be au ineffectual oyei'dtioa, to im- 
prove tbero, for if they could once be cleared out they would soon fill 
up again,* He "does not know how yon would succeed with your 
canal; if you could make it with n lock, yon would Ami it a difficult 
thing to twctiro ii foundation, anil without one it would he doubtful 

whether the banks will stend, op not, and on the north side of the Mis- 
fdssinpi Kiver there is too ntnoh flouting saml for r eottrenietd opening 

of Ihe c:iij;i] into Cite Gulf." lie thinks that " the navigation of the 

Mississippi may lie Improved by obstructing rh« smaller mouths with 
heavy Imoms, we)) anchored across them, to retain the drift-sand to be 

conducted into them for the formation of rafts, to break the current, and 
allow Ihe deposit of the sediment to till up tin- ehiinnels, and thus ulti- 
mately {o dose up till hut but it single pass. 

Mr. Fred Wilkinson, Deputy Surveyor-General of Louisiana, "ap- 
prehends heavy back water from any nfcternpt to block np any of 

the a (miliary moii i Us of OW great rivers." — lie says : 

Tin' project uf a ship canal ni'tir, and it little to the eastward of the Pass ;i Lotitre it 
eeriiiinly, from wluii 1 have hoard from persons iniptiilnted wiih tin; subject, a feasible mat- 
tor, nii'l from tlie ■!,.[,! h of water stated now to exist in ihoOutl ftf Mexico, into which tho 
canal is to open (lit teeO is highly recommeadablK, The only objection that strikes me is 
tlm enormous espouse of the attempt from having to pass through the description of cuun- 
irv iii tin- ii ii ii h uf tin' Mi«sis"i|i|ii. 

Tl tcavtvtion nf the earth consists in throwing out liquid ino'l, and from tho cjisagraoa- 

hlcii«BK oi tbe situation, every labor requisite will cost, of course, In proportion. A ship 

canal of only a few miles in longlh cun (including the Wilt of guard-lock*, sits uf which, 
liiiilt in the most perfect milliner, will he required, both on Ilia ocean and the river) be only 
reckoned by millions. In case of the ship canal being resolved on, I have in> doubt, judg- 
ing merely frtmi what I have bean itifniiunl. mid nntfroin actual miri'ey, that the neigbnoT- 
hood of 1'tiss n Lmitre is, front its lieing partly land-locked, mid sheltered fmiii our pre- 
vailing winds, a most ■■liifilile locution fur the Mime, It isdirti ill I ■ uive a decided opinion 
without narrow personal inspection of the Hetl of ohiarvatton, but 1 pi-i-siuui' that Imilil- 
Ingjntard boat*, a breakwater, mid artificial harbor will be reqnhrite in case of tho shlp- 

Cillllll Mug ili'Ii'llliiui'i] on liy llle t i.ivei uuiellt. 

Of lliis eniiiil iinprovemeiit Mr, Wilkinson sahsei|iieutly says that it 
is, in his opinion, " peii'eetly prtietteulile." stiliji-et only to the OUfCctiou 
stated. 

Captain A. II. liownnin, United States Kogioeera, rflports that, in his 
opinion, "the Only practicable plan for securing a permanent ship-chan- 
nel for vessels of the lirst etnss to New Orleans is to ettt tt canal front 
some point on the Mississippi above its mouth to some one of the anus 
of the Gulf wlneh approaches nearest tin* ri\ci." 

The three last opinions are not vouched for on actual survey liy the 
oltieers themselves. The most tin then) it: document, based Upon and cin- 
UOdyiDg til) that had been demonstrated upon the subject to the time of 
ls,;7, was I In: report of Captain \V. 11. Chase-, of the United Stales Kn- 

* This coincides wnli the same Himiirlinir, reported by (Joiild. a CHittiry be fun-, wlm rcjiorts 
it bnltolii. along that purl of the const., ut" sand, and smid with shells. 
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ginccra, predicated upon ";i partial survey of the moaths of the Missis- 
sippi River and of the line Indicated by Major Buisson, State engineer 
of Louisiana, I'nr a ship canal, all having in view the improvement of 

the navigation of the said river* 

Captain Chase says: " The obstacles presented to the easy entrance 
of tin- Mississippi by vessels drawing 12 feet of water arc productive of 
great io j nry t otke commerce of JTew Orleans, and require to be promptly 
removed, or, failing to be done, the coiiHtruetioii of a ship canal on the 
plan indicated by Major Butssun should be resorted to." 

u By reference to Chart Nn. 1 the lim* of the proposed canal is ex- 
hibited, commencing at a point about two and a balf miles belou Fort 
Jackson, and extending seven miles to the shores of theOuif, and thence 
bj a jettee I,7d0 yards to 30 feet water, Jt i.s proposed to carry into 
tiffed ibis plan of a siiip canal.*' 

I. By a construction of a guard lock at the Juliet ioti nl the canal with 
the river. The object is to prevent the llowiug of the river itttntbe 
canal. 

II. The excavation of the trunk of the canal HKl feel wide ai ton, Su" 
feet wide at bottom, and 30 feet deep. The object ofsuoli large dhuen- 
sions is at unci' to provide noi only for the entrance of the largest ships 
engaged in commerce, hni also of ships of war of the largest class-. The 
advantages offering for both classes arc obvious ami need no comment, 

III. The construction of thejettces or hreakw atcrsofhirge dimensions, 
Inning lor their base inn feet, With a depth varying from 5 to 30 feet, 
and 30 feet wide at top, and raised to the level of high-water. 

"The practicability of this plan depends solely on the question, whether 
a lock of the dimensions required for the admission of the largest sized 
vessels can be constructed on the bunks of the Mississippi, | third; the 
question may be easily answered in the affirmative, for we ean to the 
practicability of excavating almost to any depth in the mod of the Mis 
sissjppi delta, as exhibited at the several works constructed by the 
United Slates, and by individual enterprise. At Fori Jackson, on the 
Mississippi Kiver, the foundations were excavated to the depth Of 12 feet, 
and were kept free from water by means of a small engine attached to 
pumps of considerable power. The operations at foil Jackson, einne 
frequently under my observation, and I leli in no doubt as to the perfect 
practicability of excavating to Hie depth of jo feet, ami also of [he prac- 
ticability of establish! tig a solid foundation by piling, for the support of 
the walls of masonry necessary tor the construction ol'a lock. 

"Taken for granted, therefore, that a lock can be constructed, we have 
only to consider the means of excavating the trunk of the canal and the 
const met ion of a shore breakwater. The marsh lying between the river 
and the gulf, through which the line of the canal is located, is intersected 
by Several bayous, all of shallow depth of waler. Commencing at I he 
river, it is proposed to excavate to a depth of IJ feet, affording Sufficient 
waler for the dredging machine, which will thereafter be employed in 
the excavations, The canal being e\cn\uied to » depth of 6 feet through 
its extent. 

I. VI ■IM.lll.ll COST or CAN u.. 

l.urlv \>n\ by *i'i li.v 90, the vscairttioii including | iping 04,000, M 81.50 — •-::.;. u KJ 

1 ,000 pil«, 30 fe« long fbi tlw Rmndalitni of works, »ud ftowofleisk dnivvii 
tliKto tii^i'tlii-i hi lbs Ixitiimi weemnttiou, ,ii Si 8, 000 

• RfpoKnf iwffsftti Mis.i^i|,|>i Rivtr, -iiili Ctm$» Sd nmlon, Dwc. N.>, i;:s, EtauM 
Kvji,; wansutor, »%n«d C. Grwloi, Ckiof Engineer I'mtud Barton, '-ilili Kebrunry, liSW, 
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■Limit ymxte cubic stout! niiitionry hi hyilniulu', 41 il"> iS'Ji'JJUO 

< r irt-etone work for coping, {rates, &c .. C, 11110 

(totes mil] pimi'il work oil liver 20,000 

SuporinteiioetioA, cotiiiiigrtiitias, including funds for the engineer to adopt <uiy 

other improvement tlmttawsnggesi iwelf dicing the consrroetJoni say. 140,000 

In the trunk of canal the following dimensions will he required : 100 feet nt top, 
31) ui bftso, 3fi,9G0 feet In length. t*^*l*v^> H ts;':' cubic yinvls exc&v&tod by steam 
droclpiug iiuu'liiin'n'. will ■ i ■ ■ r require 'I"- tise of pumps, and may be performed 
I'm' $1 par cubic yard, including cm I of tiMMsltiiiery Mtd wrex/ expciiae 'I, QftS, 333 

roll Jl.'l ills in: liltl.Ah H Virus, 

Each .ititleo will recptim thi fuUnwiitg dinicm«ms : 100 by 20, deptb 5 tr»3ofMt, 
Ti.yni (;„■! in ii<iii>ih, e(|iml to :Wi>.33;) enltii vhicJs for one jrttee, fw two 
41tJ.t50fi— $K per cttbie yard .' ' i,3&i,9% 

Chiiinii'l between ji'tiei'f I'vchiiliiij.' [rom mouth ol iiu;il mi the Gulf *unra to tin- 

enti/mr Ctli" ji'ld-c t, '»'",'. ictinwi Irli ; <I«Btl) I" : S.SSH [oug \ 3,4iS>,0ll1i 

cubte yard* excavation by steam dftdgM uuoci pr<n«ctiouoJ id (J... 3*490,060 



itn irrTci.vnnS 

Yot trade mill gasri-yrarka $3110,000 

Trunk of emm - 2,<5t>&,333 

Ji'tties in' hienk waters ■ v. 333, 966 

ChunosloE [ttttfeea 3,-JSJO.OM 

Total 8,619,269 

Tiiis estimate, swelled to 01O,OOO,OftO by the caution of this eminent 
engineer, was at that flats a preposterous sum to be applied to any 
public improvement. Tin* Wesi did not possess the power to pass the 
appropriation, and the South in its hostility to all aueh appropriations 
was divided in its support, 

Twenty years later, Mr. R. Moutalgn, a civil engineer, revived the 
idea. He based his studies upon the data furnished by Buiason and 
<_'hase, and adding thereto ;i peisonal examination, which continued for 
more than six months, produced a plan for constructing the canal bj 
private subscription, in a remarkably able and exhaustive essay he 
demonstrated that the work was practicable; that its cost would' not 
exceed one third Of the federal estimate, and that, taking the actual 
commerce of the river-outlet in 1859-CO, the interest account and ex- 
pense Of maintaining the work deducted from the receipts, would leave 
;i net profit of 25 per cent, per annum upon the investment. This plan 
was indorsed by the merchants and other capitalists of New Orleans, 
and received the approval of the chamber of commerce, the Insurance 

■companies, and the press. The war and the tlenth of [he pro lector de- 
feated this propositi, but, with the restoration of peace, the project of a 
national canal, as recommended by the legislature of Louisiana, was 
brought forward, under the auspices of some of the oldest ami most 
eminent merchants, a committee of the chamber of commerce was 
appointed, which renewed the recommendation of the work, and pressed 
its adoption upon the Government. In the mean time mechanical skill 
has greatly reduced the cost of alluvial excavation, and experiment is 
demonstrating the entire feasibility of the plan proposed. Dredgittg- 
niachincs will do the work, at something like one-fourth the cost of 
manual labor. Within sixty miles, by water, of The sile proposed for 
this delta canal, another, connecting the river with Lake Morgue, not 
only demonstrates, experimeniaily. all iptestions of construction raised 
by the earlier commissions, but will in a few months, at the close Of its 
.contract, have at its disposal, identically, the dreilging-inaehiucry re- 
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quired for the purpose. A reran] letter, addressed to the writer by M. 
3, Thomson, esq,, civil engineer in the service of thrs State of Louisiana, 
offers fin estimate of tin* cost of constructing a ship-canal on the ground 
proposed, of the dimension of 800 feet on Hie top, -(mi feet at the bot- 
tom, and 26 feel in depth. After making a careful calculation of the 
cubic earth-work, which he estimates at 1,271,113 cubic yards per mile, 
this engineer places the cost of the canal at $500,000 per mile, Pof 
the guard-locks lie considers $500,000 sufficient; and allowing even a 
million for the piers, would place the whole cost at abont $5,000,000, 
This estimate might be reduced somewhat, in the opinion of other cii- 
yincei's, who regard the cost of earth-work at less than is estimsileil 
Fire millions is, however, a liberal if not an excessive allowance, and 
yet how insignificant in view of the obligation to be discharged anil the 
interests to be developed, 

lii addition to the example of GRnalbdog the Deris torn connection 
with Lake Borgne, we are furnished with a far higher and more decisive 
mode) of national emulation. Modem science anil capital have renewed 
the works of thfl Plmraohs.aud completed ueaual from the .Mediterranean 
to the lied Sea. This work opens with a deep-water harbor of 400 acres, 
protected 1 1 j- piers of artificial stone. It is embanked forfv miles through 
tin* lakes Menzuleh and llallah, tbrongh the high lands El lluisr, with 
a catting of 85 feet! then (uto Lake Xitnsab, where an artificial port 
Ims been constructed; then through The deep enttinga Of 82 feet at. 
Toiissouia andScrapeum ; then, at a distance of ten miles, Sneering the 
Hitter Lakes, and passing a distance of twenty miles through a channel 
marked by light-houses ami buoys; thence through the deep cutting of 
.10 feci at Chnloiif. through Bands and a marsh, a distance of twelve miles 
to Suez, where it ends in another artificial harbor. The length of this 
canal is one hand red miles; its greatest surface is 328 feet; the least 
bottom width 1'J feet : the depth is HL' feet, w hieh is being increased to 
2(i feet. This work has heeii constructed through the alluvion of the 
>'tlc ami the lakes, through volcanic rock, and through the drifting 
sands of the desert. The power of obstruction of these last m;iy In- 
interred from tlie fact, that between Lake Tiinsah ami I'nrt Said, a dis- 
tance of tiftyuiiles.it is estimated that 1,300,000 oubia yards of sand 
will be swept into the canal annually. "This will give employment In 
one of the largest dredges for three or four months, working twelve hours 
each day," In the year ISO!), 1,,'hiJ ships of UTl'.tMK) tons entered the 
canal, and this tonnage has been rapidly increasing. 

Here, then, we have a work far more extensive than the proposed 
canal of the Delta. It passes tbrongh similar, and also through more 
formidable formations. It is embanked tbrongh lakes, ami opens into 
capacious artificial harbors, formed With artilieial stime. It is subject 
to an obstacle analogous to the sediment of fche Mississippi — the drifting 
sands of the desert. 

We will now exhibit the items of — 

COST OB tut: si t;/ CAXAL. 

Pri'limiiiie v kin vv, (jfoni l-.'.lt'. !-,".T ^_... *l"j, --.Ti, .VJ.'i 

Adiniiii'trnliiiu iiri'l nr^.ihHiHjtj* , "■'■ II'.M. : i.. 

Saultarj* service for l-Uii to 18S5P J-JI.'IIH 

Telegraphic service 34, WW 

TmitftporMtion, boat*, buildings, &c - I, K44, 43& 

'I'd t'n ninti '.''>r><( far Bietwiels ... '.',14-'. 7S5 

Dii-ilyiiijj-imichini'i - I), H19,34U 

Workshop* , , ... "II, LStl 

Works of i-iPiiiiMii'iiiiH, caiwi, Jkft-r ■■ — — 13,5lM, 330 
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M if ret Inn i mi >k si, :;;>■-', v.t:-\ 

Various bmuvfiva i'f mtmti(ii'iiH'i]i -- - - - 8, H4'A, 050 

BaffUlGd to (Iceptui fiiiial id lit; feel — 9, -1117, SCO 

Touil.... , BO, 331,223 

Tiii* gives pa an average of $808,930 per mile, as the eost of this 
canal, with its two potts, estimated at more than half the amount ex- 
pended for excavation. In conceding this calculation to be current, we 
feel authorized to strike out certain items, as inapplicable to the Fort 
Saint Philip Canal, The general expense Of administration of the Sue/ 
Canal, and the diplomatic negotiations, arc excessive ami unnecessary. 
There are other items which would not cost the Doited States as much 
as the corporation of Saez 5 the expense of preliminary surveys and 
superintendence would he ranch less. The delivery of supplies on tfcs 
bunks of the Mississippi ami the < tnlf coast would bo Cheaper than upon 
the shoves of 1 1n* Mediterranean. A pioneer ditch, as on the Mobile 
ami Texas Railroad, would deliver the materials of construction along 
Hit- whole tine of canal wltnont the necessity of employing draught ani- 
mals for that (impose. The completion of the levee reparations and 
the approaching completion of the Lake Morgue Tamil will place at Hie 
Call of the Government a large amount of labor, skilled in, and innml 
to, alluvial excavation, with s number of improved dredging-machities, 
now employed in performing exactly the kind of work required on the 
shipeuinil. 

AIMifMEXT. 

The capacity of Ho* Rounding* off the shore of the Gttlf of Mexico 
and through that channel to the sen, is shown to lie amide for the pas- 
sage of any commerce. These soundings are unchanging. A century 
ago, the liritish government ascertained ami published a chart, which 
has been verified by siihsoi|ueut Surveys of the United States, and 
found to he the same. Congress has ordered a survey ami reconnais- 
sance of the work, with estimates of probable cost. They will he made 
during the ensuing fall and wilder by the intelligent oltieer at present 
in charge of the essayons, Captain < ', W. Howell, L'nited States Engi- 
neers. f l his, then, offers an ample and permanent passage and anchorage 
at the canal outlet. The depth of the titer is sufficient at the inlet for 
all possible purposes. An adequate and undoubted depth of water for 
the in let and outlet between the river and the sea is then established — 
not on Conjecture, but Upon fact. The first term Of a deep-water outlet 
established, it becomes a proposition of expenditure and science in 
effect ii. 

Till; 1'lSAXt'l .VI. <<t TSTION. 

It is not our purpose to review the mechanical, timincial or scientific 
estimates of the engineer. The duly of the Government and the pub- 
lic, necessity for a great work having been established) the details of 
execution rest with the proper authorities. 

With the immense domain and incalculable values locked up within 
this Mississippi Valley, it would seem a matter of small moment, what 
portions of those values shall lie devoted to their development. It may 
lie added, moreover, that when the Government has already expended 
several millions for the canal around the ites Moines Rapids, and nearly 
as much more in making the canal around the Falls of the Ohio, it 
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would lie poor economy to refuse thecatial from the MIssiSBipJ to 1 lie 
Gulf, This will complete the system of artificial relief to the whole 
navigable length sf the Mississippi and Ohio Rivera. Without the 
Delta Canal to give outlet to tin- developed products ol' the West, tin* 
enlarged capacity of the upper rivers must tail of its full effect, 

Itut the Government In acknowledging the obligations to keep open 
l hesu outlets, will uaturulW seek the least expensive arid most certain 
Way of doing so. That mode which insures n vast commerce Agamst 
obstructions i» must economical, Coal wind it may, the Government 
cannot afford to dispense with il. The annual coal of repairing mid re- 
placing the vessels employed may be safely set down at $230,000), If 
we assume the cost of the 1'orl Saint Philip canal, as slated in this [taper, 

say five millions, tin* Federal Government need only eiail that amouai 
of bonds bearing live \h'v rein, interest, and the annum! of interest 
would lie hut little Inure than the preset;! ei»L The complete execution 
of the uhnle wnik would save inneh trouble In organising sv it annual ex- 
peditiim against the obstructions, u hen valuable lives are risked in un- 
equal combat with I In' elements and the epidemics. 

The dredge-boat Esaayons hits been oldigcd toint^rripl her 1 work dur- 
ing the smijHier of 1870 from this last cause. There is, however, another 
lessen why those who lire especially interested in the outlet navigation 
should desire this permanent improvement. With the most sincere de- 
sire for the preservation of peace, foreign and domestic, with the utmost 
faith in the disposition of the American people to beep every obliga- 
tion, we cammf expect to lie always exempt from political disturbances 
which have affected all nations at all times. Ifthennnuul appropriation 
lor dredging the out lei should fail or lie suspended limn any of (hose 
legislative accidents so familiar to all, nature nevertheless brings her 
alluvial tribute and lays tt upon the threshold Of the ocean, and the 
people and products of the West are barred of their passage to the 

world markets. Oommerceis suffocated. Who can compute the loss, 

the discontent, or the disajipoiul lueiil f If, however, the Government 
shall apply a capital amount of bonds, the interest on which will be not 
much more than the present outlay, to open the Helta ship-euiial in free 
Outlet to the ocean, DO accident nor loisloi'liine, no political mishap nor 

defeat can deprive the great West of a permanent, perpetual, and ner> 
leei way of communication with the world. It has been remarked by a 
Sagacious American, of the canal actOSS Hue/,, » But whether the canal 
company be a success or a failure to those who have i litis far in- 
vested their money In it, is of little moment in the world's history. The 
new route is there; it will remain, and if one set of persons cannot 
imike it pay, then il will lull into the hands of others" This has been 
already vc rilled. 

The Fort. St. Philip eanai would thus effect an ultimate economy In 
the annual expenditure of the Government : for it would encourage 
greatly the importation of dutiable goods in exchange for the developed 
products of a country otherwise inaccessible to agricultural industry. 
The West will have a permanent and adequate outlet to the sea, and 

will receive a large part of the national expenditure) and of its own eon 
tribulions fur that purpose. It must not he forjjottou Mutt as thu 
American empire spreads alony the slopes of the Rocky Mountains it 
must pass a point at which the exportation by rail of the cereal crops 
grown on the parallel of our chief Atlantic cities must become unprofit- 
able. This will be obvious from a single example : The average quantity 
of wheat grown on an acre in -Massachusetts is IS bushels, worth £1.7.1 
per bushel. The average cash value of an acre grown in wheat is $31.06. 
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The average titumtity of whe.it gtowu upon an acre in Minnesota 
i,s Hi !(-ln bushels, and the average cash value of an acre of wheat is 
$0.61, This would make a bushel of wheat grown in Minnesota worth, 
in i in* farmer, less than sixty cents, When we deduct from this prioe 
the cost per bushel of moving Che wheat from tin* Minnesota farm to 
(in 1 depot, there can be Little iudneemen I to its culture, nor can it bo 
carried much farther back, unless some cheaper mode of transportation 
In? provided. ^Vt< bftve taken these statistics tit' production and value 
from the annual roporl of the Agr:cnll mal Bureau. The same report 
supplies an appropriate emu incut in saving: "The continuous planting 
of new lauds i>i' the West with wheal is running west, year by year, 
the culture of ulnai production, and increasing the distance of trans- 
portation, while the railroads, by i )n-jr combination and advance of tolls 
to secure dividends upon watered stock, are increasing in equal ratio 
the cost of freights--' The quantity r,! aiKbfe grains from west; of the 
Mississippi— including;, also, the prod net of Wisconsin — is about two 
hundred and fifty millions of bushels. Now, tie extent to which tlie 
freights upon this product can be reduced, the inducement to emigrants 
to go upon the immense area of unoccupied territories of the republic, 
nil} be increased. The experience, however, of all ports from which 
grain is exported, shows I bat vessels of very hug*' burden, of great 
draught, and of peculiar build are required to conduct tiiis trade with 
economy. The largest class uf vessels trading from Chicago over the 
Saint Clair Hats are of about 2,300 tuns, and of 12 feet draught. The 
Welland Caiutl only allows the passage rosea of ships of about <»*•(! 
tons, drawing i- feet. These figures allow the exportation of cargoes 

of about forty thousand bushels of grain through the lake outlets. As 

the increase of draught and tonnage in the vessel diminishes the cost of 

transportation per bushel, it leaves to the farmer so much more of Mm 
pi ice of his wheal in the ultimate market. 

WAitNTSi; 'i i. i id wj;sj. 

Tin' immcnsoadditioiis to the wealth and numbers ol tlie upper North- 
west, the opening of the St. Lawrence river and the Canadian canals 
in free passage to American coiuiueiee. and the rapid development, of 
hade ami immigration by that route, point to the rapid Organization 
of a new sectional interest, to be based upon lines of railroad crossing 
the continent to British Columbia and l*uget'6 Sound, by way of the 
ked Uivcroi' the Norlli. The lion, \V. Kelly, in a recent address on 
the " New Northwest.," describes the country intervening between Lake 
Superior and the Pacific to befertileand a mild climate. lie expressed 
confidently the opinion that there will be a column of States carried 
across the continent, but predicts that the largest eily on die Pacific 
coast will be at the 1'ugct's Sound, because of its abundant food, fuel, 
ami its moderate temperature. The tendencies are toward an admission 
of the Canadas, with a population of four and a half millions, into the 
I'liion. With the present political power along the frontier States of 
the Northwest interested in the Canadian and other routes to Europe, 
and with the fact that the exports were iM.OUtUMHt bushels of wheat 
last year by the St. Lawrence, an increase of seventy per cent, within 
three years past, the present Weal should see the power and the 
motive to erect. I he St. Lawrence route into a rival of the Mississippi. 
What means so simple to enhance the advantages of the eastern routes 
as by employing the vote or the veto to suspend the annuity for dredging 
the mouth of the .Mississippi .' Regard the trade and travel between 
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the West and tlie tropical countries. See Baltimore, New York, :i nil 
Boston competing to supply western products in exchaugei for colfee, 
sugar, ami other commodities, [a these not reason why the West and 
Southwest should apprehend indifference, If not opposition, to t,he di- 
rect outlet of the valley ? And let it never be forgotten, that willi even 
tlie cessation of a single season, all the work must lie repeated.* 
The West will not have tlie power to protect itself forever. Under I lie 
present census let its merchants, manufacturers, fanners, and statesmen 
demand that this natuvai and indispensable outlet, shall he placed on 
such a footing as that no future iuaelion or opposition ean impair its 
usefulness. 

Why [lien should not St, Louis, Cincinnati, Louisville, anil the. whole 
country that (hey represent, demand at once (fie |iermaueut opening of 
(be Mississippi outlet by a canal which can never be closed or taken away i 

li will ite. said ihat (lie present mode of improvement by dredgiog 
is successful. W.6 take pleasure in slating licit Hie latest report Of 
Hie officer iu charge ot' tleat work shuws a good broad channel worked 
out liy Hie dredge to the ih'pth of eighteen feet, i Vessels ean now Ue 

safely consigned to New* itteaiis without fear of being stranded on mud 
tumps. To the dredge-boa! now at work on the puss and liars will be 
added, in January next, a consult. Tliis wit! insure adequate uaviiia 
tion. We hail this, as a. temporary measure; it will keep the eommeree 
until a more permanent shall have, heen executed. It is iu fact a seal- 
folding for the erect ion of the Fort Saint l'hilip Canal. We have given 
the reasons why that work should he preferred to any substitute. 

The navigation of the Mississippi cannot be materially enlarged with- 
out providing for the reduction of freights. 

This cannot he effectually done without enlarging (he capacity of the 
vessels currying ^rain to a transatlantic market, and this involves the 
necessity of upeuing an outlet channel adequate to carry the huge car- 
goes essential to cheap freights. The Des Moines Uapids Canal and 
the Port Saint i'liilip Canal are, therefore, works necessary to the de- 
velopment of (lie public domain west of the Mississippi. They arc as 
much auxiliary agents of Inrther sate and settlement, as the railroads 
based upon publie subsidies which "traverse it. We will, however, take 
a more enlarged view of die necessity for this 

m run- ok ax EMPIRE 

The surface drained hy the Mississippi exceeds 750,090 si[iiare miles, 
without regarding the fact that (ho column of Stales on the eastern 
slope, in the gorges ol I he Kooky Miami ains, will he compelled to draw 
their tropical commerce through the Mississippi outlet. The population 
of this area numbers little less than 17,000,000, upon an average of 
a hunt 20 to (lie square mile of the settled portion, a density capable of 
almost Indefinite expansion. To the normal rah- of natural increase 
may he added a large accession of foreign innuiuruuls. This region 
exhibited in 1800 the following statement of 

I'tinl) I'Hiairr-i ins*. 

dndwlni 

IiiiliHin.'01-n 050,000,000 

Wheat - 180,000*000 

■ The normal depth of tin- ilvi-r will itlwny* return. Daniel Onxe, In i\ work upon tli»» 
English iiikI t'linirli colonies, |iiibltslieii ill I7v!7, nays: "TtlC Misaiwitppi lihi'i ht»--i ^i'vi'11 
lllll.s, Willi :i ■k|illi Of fllllrteOO «+■>- 1 nil the Ittir," 

• Cliiotni-i ctuiTi^cil l.v ht.priiiy wt-ittlii-v, aBptemttrtr, IBM. 
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i; v .. 4,000, 000 

Oats - 170,000,000 

Hurley 1 1, (KH>, 0lK> 

Buckwheat ........ 6,000,000 

Potatoes JD, (Mil, OiH) 



Total .... 1,063,000,000 

OF \SI.VAI. tl)li|> 

There w*s reueived In 1685, at— 

llci'f.rnllle. 

CliiL-npo 409,503 

Saint Loui* 2&,OO0 

CiiicIanAti, (csthoiitml) (50,000 

t.ouisvilli', (cHiiiimic'l) 75, 000 

N«w Oirkuns, (e»nniiUetJ) . 100,000 

New York frem WmIcis States I*.tl. 1)1)0 

T.iiai i, i:;ii,s«8 

Hogs jnn'ltci} in thii western cities, 1889-70, ( estimated). 4,000,000 

Tli is immense product, it must be remembered, is the surplus of live, 
stock held in liic country. These ace confutations of the leading ar- 
ticles of production. They omit wholly tin.- manufactures, whose value 
may be inferred from the annual productions of the tour chief cities of 
the vallej — 

Suint Liiuiti (150,000,000 

Clncinuati 126,000,000 

Chicago, (eit!moi«d) 100,000,000 

J.ittiisvitiv, (i-siiniati'd 75,000,000 



■ISO, UO0, 01)0 
* 

Tim immense provision product will be combined with the coal, iron, 
lend, copper, .salt, lumber, cotton, and innumerable other commodities 
which arc or may he developed, SO that it the export of provisions shall 
decline, their value will be more than made good in the ex port at tie com- 
modities into which tl tey will have been transformed. Confining oro> 
selves, however, to ascertained products which require an improved out- 
let to lite ocean, WO offer the estimate which follows: 

totai, toss EXPORTED ASti i:\etavi\m.r. PROW THE MissiSMWl vai.i.ev. 

Trnii. 

Cotton 360,000 

Totaeoo .. -•-.- 36,000 

tiniill 2, (mi 1,010 

(Mhw provisions . (80,000 



Toul 2,606,000 

Here then is a probable cniiiiiierce that far exceeds that of the Isth- 
mus of Si i ex at present. Will our Government hesitate to give five mil- 
lions, when individuals have subscribed a hundred millions for a similar 
work in a foreign land '. 

These figures omit much detail of authentic statistics. They may ap- 
pear startling, buL they are true. YVlieii we reflect that this vast area 
lias only been subject to the control of intelligent man for about three- 
fourths of a century, and note its prodigious increase of wealth, popula- 
tion, and progress, no estimate can be excessive. When -Mr. Burke, in 
his great and unavailing effort to preserve the British Union, would 
have imiii'essed upon the nation the vast growth of the American colo- 
nics, he supposed it would appear to many Incredible, He therefore 
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said that the grow th of the colonies was so that even if the. estimate 
should bo in advance oE reality. " while we pause to make the figures, 
the fact is Upon us;" a pardonable hyperbole equally applicable to colo- 
nies of those colonies, Our statistics grow stale even while wo expose 
them to inspection. 
Wc ask every American" legislator, is not such an empire, with such 

inhabitants and snch j'esoarccs, Capacities, arid destiny, entitled to ft 
commercial connection with the outer world .' Is not the standard of 
civilization in literature and the arts in .Saint Louis, Chicago, Cincin- 
nati, New Orleans, sutheietitly high to justify these people in demanding 
facilities of commerce equal with any other portion of the republic.? 
Shall a people who pity two hundred millions of annual taxes toward 
the support of the common Government, he denied a highway to the sea 
at a COSl of (lie annual interest Oil their contributions ; They have ceded 
to the National Government the right of taxation upon imports, the 
natural fund for removing physical obstructions to commerce. They 
have yielded the paramount jurisdiction over (heir natural highway to 

the ocean. This groat highway and Otttiet Was given them by the- lasv 
of nature and of nations. It has been guaranteed against hostile ob- 
structions by the valor of the people who inhabit its shores. Shall this 
great highway, which neither foreign nor civil war could obstruct, be 
shut up by nu uccummulathm of mud I Shall these vast values be in- 
carcerated from market for the pittance necessary to relieve and deliver 
them! For such services and for such contributions, for such right 
ami a tide til able rigid and obvious policy, is any appropriation excessive 
or unreasonable ; 

uisTinni' no.N i.i in i: kxi'hxuitl're. 

In the application of the money asked for the const rftction of the Delta 
Canal, every dollar may he paid to some, important domestic in te rest. 
The workshops and ship-yards of the North and West, will supply the 
engines, dredge-boats, implements, with the food, coal, and animals. The 
Southern States will furnish much manual lahor. Few York and New 
Orleans Will conduct the financial administration. As every part id' the 
(Jn 100 will pay its ipiota of the cost, every part, will participate in the 
distribution Of the expenditures. Nut only will theeoustruetion of (he 
work promote the interest of all, but it will add to the Strength of the 
republic by removing a cause of sectional discontent. This considera- 
tion comprehends a value not tn lie computed in money; it has some- 
times cost millions in its consequences. 

The Federal Government should not limit its aid to thespeoiAe work 

under consideration. It should adopt a policy by which all impediments 
to the navigation of the main stream of the Mississippi will be removed. 

It is a natural highway, governed by national authority hi its whole 
navigable length. Tins duty of the Government may he most effect 
ttally performed by canalizing the main branches at the lies Moines 
Rapids, the falls of the Ohio, and the Muscle Shoals ol the Tennessee. 
The ship -canal at Fort Saint Philip will complete the system. 

The West should moreover impress upon the President his promise 
to revive the trade treaties with Spanish America, and insist on the 
same liberal reciprocity in regard to their commerce with the Missis- 
sippi Valley as has been granted by England in regard to the (.'aiiadas. 
If the great Wesl is at this moment guaranteeing and guarding I he 
sovereignty of Spain over Cuba, and the integrity of Mexico, Colombia, 
Venezuela, Chili, and Peru, against European aggression, there should 
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bo some compensation m the facilities of trade with the United States, 
The same may be said in regard to an equalization of the postal sub- 
ventions connecting the Mississippi Valley with all the principal foreign 

ports to the smith of Sew Orleans, on this continent. These vital issues 
should be embodied in the platform of every western political conten- 
tion ; i hoy should he insisted on by all candidates of all parties tor tho 
Presidency or lor Congress, 

Wc bring this extended memoir to a close by enumerating the meas- 
ures proper tor adoption by Congress iu compliance with a national 
duty. 

1. To require an immediate reporl from the proper department of the 
(rovcnmient upon the practieahihl v and probable oust ui* the h'ort Saint 
Philip Canal. 

2. To direct the cons! motion of such canal, if deemed expedient, by 
Contract with responsible con) radius, 

3. To appropriate an amount of L'ederid bonds which will nott, in 
market, the sum necessary to construct the canal ami ports. 

i. To include in rlio appropriation for the annual operations for im- 
proving the mouths of IheMissisippi Rirer a sum Sufficient to meet (he 
annual interest on the capital cost of the canal as well as fox superin- 
tending ami keeping fcbe same in repair. 



I'i'iijtrt nf a uliip-rtmtil btrficcwt ihv Mississippi River unit tin- fin!/ of 
Mt.iku, by U, MunlttifiH, eiril riii/ami'. 

TCiTKOM CTIOJC. 

Of all the elements which eider into and alloc! the value of commer- 
cial products, none lias made more progress toward ;iuielioration, dnr- 
ing OUT time, than the question of mode ami means of transportation. 
This truth needs m> furthor proof when we remember that wo havesoen 
the inauguration df railroads and steam navigation. This extraordi- 
nary development in the moans of communication was commanded by 
the first of all social necessities, that of relations and exchange. The 
prosperity Of a country is in proportion with the extent of its spherenf 
expansion, The creation of a great commercial road, by lam! or by 
sea, causes rich ami populous cities tu rise from the soil, and former 
queens of commerce sec life and motion leave them and take another 
direction, if some new road is inaugurated which overthrows the long- 
established habits of trade, and diverts them from their ports. 

So question, then, can present creator Importance for tho prosperity, 
and even ihc existence of a great commercial mart. It must tend to 
increase eonstantly the extent of its circulation by the creation of new 
means, ft follows, therefore, natarolly, that its flrst duty must be to 
keep in order and improve those moans which it already possesses. 
Snco is at. present the position of New Orleans. 

Commanding the greatest of rivers, she sees the productions of the 
vastest, agricultural valley that; exists brought daily at her foot; these 
Unique advantages, which she owes to nature alone, insure her a pros- 
perity unrivaled and boundless from the day she will eboose to develop 
them by her industry ami her activity. 

Hut to this mitui'o has attached a condition. In establishing New 
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Orleans as the queen iiinl mistress of tie Lower Mississippi il Ij.is itu 
posed on ber the duty of making the access thereto easy, suit, and con- 
stant. Siic owes tin* fulfillment of tliis condition to the. whole commer- 
cial world, i(ii - , from the day that transportation through the mouths of 
the Missis.si|i[ii Uiver would become too burdensome nod onerous, 
freights would hare to take sumtltcr ami less direct route, and the com- 
merce of the Old and New Worlds would receive a fatal blow. 

Bat the lirst consequence of this perturbation would be the complete 
ruin of New Orleans and tin* division of her profits among certain other 
commercial centers, possessing perhaps less natural advantages, bat 
gifted with more wisdom and enterprising activity. 

Vet it is to this result wo are marching rapidly, an <! we cannot, oven 
plead that we hare not been warned in time. Science, men of e.vpe- 
rience, seamen and merchants, the facts themselves, have fully demon- 
strated beyond the shadow of a doubt that the Mississippi offers no 
longer to our vessels an immediate easy ami sale access; that between 
the mighty river and the sea a wail has arisen, {deceasing every year; 
that while it would lie indispensable, in order to reduce the Costa 61 

transportation, to Introduce in our great cotton mart the use of ships 

of the largest tonnage, it Itas become necessary to construct, specially 
tor the Sew Orleans trade, vessels of middling capacity, in order that 
they can Barely cross the bars that obstruct the entrances to the river. 

lu presence of such tacts, and in presence of the I'onuiduhle compe- 
tition which the North ami Kast arc making to draw to their markets 
the productions of I lie 1'ppcr Mississippi, we can foresee plainly the day, 
Hot far distant, when our great port will only be occupied by the coast- 
ing trade and opened to the navigation of smaller Gl'&fts; wheu com- 
merce will have taken another rente; when our merchants and shippers 
will see the product ions of foreign countries reaching tlieni only through 
northern or eastern channels. Then, New Orleans will have passed 
from among the great commercial cities of the world. 

Are these dangers so imminent 1 This is what our deplorable, indo 
leiice has, to this day, refused to convince. It is in vuhi that oflieial 
reports, (lie complaints of ship-masters, the losses sullercd hy shippers, 
the dissatisfaction of consignees, the losses paid by underwriters, have 
Clamored to our ears like so many alarm bells. We are loath lo suppose 
that the prosperity we have so long enjoyed can cease, and as long as 
ships arrive at our wharves, at whatever cost, or emu! i I ion, we tenia in 
slumbering in treacherous security. 

There is, besides, sin excuse to be found in the difficulties of the ques- 
tion itself. The most judicious minds who agree thai something must 
be done, cannot como to any conclusion. Scientific men do not. agree 

as to I he migin nl evil, ('radical men do not agree better as to the 
proper- remedy lo be applied. There is only one point on which all unite, 
Hint it would he necessary to undertake a struggle against nature 
itself, the result of which must:, he doubtful, expensive, and of short du- 
ration. However, it nil! admit, that this is no reason why no action 
should be taken, ami that if the question cannot be solved directly by 
Open and bold measures, there may still be some other means to arrive 
at n solution. This we come to proclaim openly. 

Yes, the danger is so imminent that not one Instant should he lost, 
not to repair the harm already dune— that is beyond the power ol man — 
but to free ourselves from its future consequences. Yes, something 
can be done; something Simple, logical, decisive. Thus to prove in- 
disputably that the powerful hand Of nature closes the mouths of the 
river to commerce, and that far from having the power, hy any effort of 



WITH THE IlirLF OF MEXICO. 33 

science, lo compter this obstacle, wt tend to increase it every day )»> 
necessities of another Order, such as the consolidation and raising up ol 

<Kir levees, wiH be the first part of the tusk we have undertaken. 

To substitute to this opening which escapes us. another wide, easy, 
practicable at all times, tree from all the inconveniences of the present, 
passes, anil from all danger of dosing itself subsequently, such will be 
i he second pan of our task. 

The double demonstration, if we prove adequate to the important 
task we have had the honor to be intrusted with, contains the salvation 
and future of New Orleans. 

ft;i:si'.N r ami ri T1 in: t'.ixnmos u\; in:: r.v-.M .-.. 

It would be extremely to make a retrospective study erf the 

Ibvnu'i' condition of the Mississippi, and the importance of the deposit* 
that Obstructed its bed dating the early limes of the colonization, or 
even until oar time. Officii*! information on this subject is completely 
wanting. The able Hmte engineer, Mr. Luis Hcberr. said in his report 
of 1850 : 

We urc siiil ijuiii ro'.iii" among ourselves, Jo declile bj wnrJsaaJ bj arguments founded 
im craiJBtmrtu, ivliiii Blip Missi^fjijii was, »lt!i( ii is, m: 1 urtinl i will be, Qixt kawwlejptt 
uF tin- jmat rests ou fttclg gathered heieaqd tfo*t», poitiaily hi one yi-;»r (tint (Kirfs^tly t« 
another; now by tliisjwrsou, ilitm l\y mahtt — intioWr&iii )'» .■:.-. ! -' ■...■ ,-,• tlam, k*e*J- 
tties, met 'iri'iiHi>.iiiiirr!- 

In presence of such declaration, the scarcity of anterior documents 
and the contradictious they contain, are no more surprising than the- 
untagonisin <d' opinions on actual facts, fgr In such matters certainty 
can only be based upon a long scries of connected an. I systematical oS)* 
Nervations. 

Thus, on one side, one of our most distinguished hydrngranliiTSy tti; 
Cnrtwright, states positively that the bars at the mouth of the Missis- 
sippi have not increased, as it is generally believed, but have remained 
the same since one hundred and forty years, excepting changes in Hie 
direction of the passes and differences ot one or two feet in their depth, 
the effects of winds and tides. On the other hand, we find data in old 
works on tins suhjeet stating that, in 1722, there wag :.'."» feet of water- 
on the bars, and tiiat this depth was reduced To L*o feet hi I7U7. In our 
days the depth is only 15| feel, as shown by the last soundings made 
by Engineer ilehert, and more recently by myself. 

It is certainly much to be regretted that, a greater number of obwr- 
vaUous cannot be gathered, which would enable us to determine and 
discuss the law that governs this gradually increasing obstruction. Uni 
it is, nevertheless, sate to affirm that the established natural temk.*in> 
is a progressive diminution of the depth of water on the liars. 

Another fact resulting from an examination of the past is the con- 
tinual Lengthening Of the delta of the Mississippi in the Gull". Compar- 
ing the exact soundings made by Captain Talcott, United .States engi- 
neer, in 1838, with those made by the same gen tie man in 1831 and in 
1853, we ibid the deposits of alluvion advance seaward at the mean rate 
of one mile in every Jo years, which represents a progress of .%~>b feel 
annually, 

1'assing I'roin the data fount! in the past to an examination of the 
present, we draw troin Official sources the following description of thu 
Mississippi aud its mouths in their actual condition: 
11, Ex. 113 :t 
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After running a distance of live thousand in ilea ('mm the Rocky 
Mountains, with a mean inclination, of seven inches per mile; After 
Grossing a basin two thousand live hundred miles in width, and present 
ing a surface Ht' mil- million mn* hundred and twenty-three thousand one 
hundred square miles, the Mississippi Hows in a single and majestic chair 
ne] io within (en miles north of the twenty -eighth parallel, where the 
river divides itself in three branches: One, fallowing the axis of its first 
direction, meanders until it empties in the Gulf of Mexico. It is the 
South I'.jss. A mil her inclines ;i.V westward, It is the .South- 
west Puss. 1'lie third branch is no less than the principal channel, 
which, relieved l»v these two large outlets, changes completely its direc 
tioti. < "omiiig frmu tin 1 nor) Invest, if inelincs eastward from I he English 
Turn, making an angle of 125°, and continues in this new direct ion au- 
to Knottier subdivision tukr* place, ;i portion of the mass nl water (low- 
ing hour Int aid, forming at the llnli/.e the Southeast Pass, the remainder 
continuing eastward, inclining -somen hal Inward the north, and Conn- 
ing I he Pass a Lotitre, or Northeast Pass, 

Thus, in reality, the river has four outlets Io the sen, but only two 
interest commercial navigation. The South and Southeast Passes are 
already too much obstructed to be hereafter counted as regular out- 
lets. 

We will therefore ciiiiliin* ourselves to describing the Southwest l';isn 
and Pass ti Lour re. 

Sere is What Mr. flehcrl, the Slate engineer, says about the hitler : 

Tin- l>m iii I'u»* u Lmitre Ems uiiiy « width or K50 yards, mul ihe channel acrntti the bw 
is 20U ti-iit wiiL'. A ii^ass tit* uaul in ibo i uulei iliviili-.-. tliis ofcJtnnal in two. Tim cnosl mir- 
iiih' tins rmty n tlt*|iilt of t'i fn-t i Ilia otliri U Witfs iimu^li '" K ivt * pswugl Id u *lii|i inul 
two li,w -limit™, :md ii»n ii feptl l»f I r. J, |<-i't. '] In- i-liiiiiiii'l \a Hourly 1*11 nij^lil , und ivilh rlun-x- 
rppttoii i>t' lin- v[v\ ul inn in tin- o-uN'i mul ol llinii, ulhi'is n*j i]\<- sklr. i-, Jnv 1'nun nlistnu-tioHK, 

The bottom wfiiis io ii- uf tin sjiiiii- ipiitini' iif, i hmt of thu ofhw pass, waistimea bard mul 

stiini'liiin-." i-iit'l, 'I'll* ilin-flii'ii of I lii< liiiuitii'l it. tiit'li lluit hliijit run sitil mi i ht- MissUsilipl 

1'onii English Turn, widi |ir<'vntiU»ir wluiln, daring tight at Mm months i»f tin- yaar, Thi* 
would relieve tl.'t'iti hI'iIip eltpeuw of lowtijr*. 

As tO the Southwest Pass, it had, in March, LtJoS, 13| feet of water in 
the channel at mean tide. The bar is one mile wide, and the channel 
rjuite narrow and crooked. Mr. Ilehert calls " I he channel" that which 
has the greatest depths; for the bar is cut in all directions b,v holes and 
small etuinnels. 

Such are, at lhisda,\. the two principal onllets of the greatest line of 
interior navigation in I he world. We could prove this description to he 
faithful by multiplying quotations; but wc deem it sullicient to warrant 

tin delusion thai the Mississippi has, properly speaking, no reliable 

open outlet to I he sea. Theory, us well as the experience derived from 
the inati.v attempts made or projected, will demonstrate that the Missis 
sippi can never, at any cost, have such an outlet or nionlh. 

There are two opposite systems io explain the formation of the bars, 
and each of these systems is erroneous hy its exolusiveuess; for both 
arc true to a certain extent 

One of these systems alhiliutcs 1 his nceuiiiulalioii to the deposit of 
the immense masses of mutter carried along hy the lurhhl current of 
the nver. which is necessarily precipitated when the force of the cur- 
rent is destroyed by its junction with the sea ; this is the old or fresh- 
water nl avium theory. 

The Other system denies that the river has anything to do with this 
accumulation,* and explains ii as altogether caused by the action of the 
sea: this is t!ie niodein theory uf boll inn wuvs. The sea continually 
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tears up its .shores, ami, under the impulse of winds and currents, the 
fragments wasted away by t he waves are carried to enormous distances, 
When the waves strike against ;ui obstacle, the speed decreasing iitul 
even disappearing entirely, the sea abandons alt the solid parts it car- 
ried, and these sinking to the bottom, torn) shoals and accretions. 
When the obstacle happens to be a stream, this deposit forms a bar at 
its month. 

In the excellent work of Linaut Bey and of Morigel Bey, on the 
Isthmus of Sue/., we Mud that operation described, as follows: 

Tlifl carry iri"» power ot" [ln> wii <T.'|u-n>ts upon the sir.e of the tides and the direction of thev 
wind*, n* ill™ ot their iuten»il.y combined with thai of the t-roreiit* which are found in nil 
the seas. Tims white ron*hlei>Oiie ftJJIWftS of matter are aai in motion altmg the *ea autnts T 
ilo- vivi-rs, tm<] particularly Ihow of '» (frost i*np(h, only cany to the sea muddy matter of 
hi kittle weicbl tl'iit it i.s carried afar ana deposited in the faytht of (he sea, W'v have h vo- 
inaikahlo hisdiiKc in flu' river Nile, whose waters, at the period nf inundation, can be dis- 
liiiKiiislii'il from (heir peculiar celev, lit e distance of imuc Hum ten keaguea at sen. All the 
Ai'i-ii'liouft iititl shiiftU viji to ri^lili'ri. ttYllot of ilt niruth in' mudoy, while all the bars ill ill 
mouth lire torn posed of sntid, 

The obstacles at the month of the Nile, therefore, proceed evidently 
from tlte sea. To demonstrate this with still more certainty we will 
quote the reasoning of the engineer, Bonntcean, in regard to the alluvium 
itt the river Mersey, in his e seel lent work on tlie navigation of tide 
i'i vvrs : 

It' the accretion tame in tmy sensible ilegrue from ihe highlands, the quantities deposited 
fioin time, to ttuie ought to he yiTopnitionale to the tpi.tntilies ot rum which fall during the 
satjie |ieriinl.s : for the volume tit' unit Iter brought doun from Hie highland* ami carried by 
the liver mu>t I.,, regulated in n great decree hy the quantity of witter that earned it. Itut 
it is a vvell-i'stattUsiieil fact ihat the accretions Of sand to be found »t the month are so much 
pivaicr when the volume at water is smaller : while in hhih water time, when the Nile con- 
tain* pearly imimn of suspended mutter, the sunt] banks are carried off and dint i United a 
ereni distance at sea. 

We have quoted tit IflOgth in order to demonstrate at the same time, 
till the force of this system in certain circumstances and its insufficiency 
in Others, particularly in what concerns the Mississippi. 

To prove that the system of tlte formation of bars liy the carrying of 
marine detritus is insufficient to give ua satisfactory explanation of tlie 
difficulties which surround this vexed question, we have only to remark 
i hat tin? action of the Mississippi is directly opposed to that of the Nile, 
It is during tlte season of rains and high titles, when the river carries 
1,1153 in weight of matter in a suspended state, that the deposit on 
the bottom and upon the bars is greatest, which eon hi be easily lorscen, 
and is clearly explained liy the system of freshwater alluvium. It is 
at lite time m lien tlie di tie re nee. between low water and high- water murks 
is fourteen feet, in the city, thut the bars tire most difficult to cross. 

As to the currying nwny of the bars hy a continent volume of water 
at high-Water mark am! their scattering in tlie sea, it is a question far 
from being raised. 

tin the other hand tl is ft ideiil lhat if the accretion of alluvium was 
caused exclusively by the Mississippi it would lake place tram outside 
In inside tlie bap, antl would tend to extend against tlie current of Ihe 

stream, instead of advancing progressive)) seaward: as, approaching 

the bar already existing, the current would lose its swiftness ami would 
allow its muddy load to settle inside of the Obstacle, Besides, the geo- 
logical (soundings made by engineers of the [Jutted .states through tint 
sedimentary accretions of tlte bars have demonstrated t-hc existence ot 
lour or five evidently distinct strata, the origin of which runs back to re- 
gions of Ihe Gulf, fat (rout one another. Thus one is disposed to recog- 
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uizcin [in; bar at the Northeast Pass, or Pass A [.outre, alluvium proceed- 
ing trow the Alsiimuiii River, ami the sands Of the Kio Grande win be 
idea tiii I'll in tin- strata obstructing the Southwest I'uss, 

From these apparently contradictory arguments we may infer that 
these two causes, the river and the sea, eonour to form the mouths of 
the Mississippi, each in its respective limit, and to leave only one 
principal outlet, perhaps sufficient as an issue to its waters, but ton 
hi licit restrained and irregular for lite necessities of an extensive navi- 
gation- These two equally powerful causes do not balance each other 
at any given time. Each lias its period of weakness or energy. 

The fiver in ordinary circumstances, that is to say, at low-water mail;, 
or at mean tide, carries a certain quantity Of mutter, which is distrib- 
uted in the depth of the liquid mass according to its density. The 
liner and more dilated mud being nearer the surface. 

The swiftness of the current near the bottom being miieh less llian 
the swiftness of the upper current, the deposit in the bed ^t' the rivei 
of all the heavier matter takes place especially when theeurreul np- 
preaches Hie elght,v-feet wall which forms thu main body of the bar, 
leaving only an outlet, of fifteen or seventeen feet shove it. In ihis 
outlet the water increases, being eom pressed and undergoing the same 
pressure, it obcysthe laws which causes the contraction of the fluid 
veins. It is not. then, therefore, that it deposits the light mud with 
which it is laden, hut entries it out to sea a distance of .several miles, 
and a wide circle indicates the limit where this mm! eeases to color the 
water, and where the sea, after dividing it into minute panicles, spreads 
them afar under the action of winds and currents. 

Mr. Charles Kllet recognized at sea the existence of a stratum of 
fresh- water, shout 7 feet in depth, (hinting in the waters of the Half 
without mixing with litem; and this phenomenon ot two distinct cur- 
rents manifesto itself on the lairs, where it is ascertained thai tinder the 
columns of IVesh water there is a counter current of ulmul S feet of salt 
water. This new narrowing of tl itlct corresponds with n new in- 
crease of sm lit ncss, for H hile the \ clocity of the river is only 3,6 inches 
at Carrollton, it rims at it rate of three miles at the surface, and nearly 
two miles near the bottom when passing over tin' burs. 

The existence of this undercurrent combines with the increase of swift- 
ness we have alluded M, to render impossible any fresh- water acerel ions 
during the mean or low-water mark. Then, dining I his period of mean 
and low-water, the river carries in the sea all the alluvium Urn density 

of which lias prevented their deposit in its bed before reaching the 

jiasses. Nothing remains on the Pars, 

It is no longer the same at high water, Then the outlet is no more 
sufficient, the river drives the counter current before it, and its waters 

OCCUpy the whole passage. Uul, as its increased swiftness hns enabled 
it, to transport mote numerous and voluminous materials, these, de- 
tained in their course by I he friction on the bar, and by the resistance 
of the sea, settle on ami obstruct the bars. Meanwhile the upper current. 
of the river, whose velocity has not been reduced, carries afar in the Gulf 
all the lighter alluvium, which it. there leaves to settle in Ihe depths of 
the sea. If while this pressure takes place in the thud rein 9 strong 
tide or a storm should ilrive the sea against the pass, Ihe struggle be- 
tween the sea and the river current trying to force an issue, plows up 
and drags away Ihe mailer which had deposited itself horizontally 
on the bar; ifdislurbs it and occasions accidental obstructions at high- 
water mark, and gives birth to those singular phenomena t, uowu as mud 
lumps. 
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If tin' river, during its rising period, partially builds tip the bars, 
either by extending them inward or by adding to their height, the sea 
regains its superiority during high tides or great Storms; for it piles up 
ihmv materials ;il l In; base of what a I reftdy turma the outer wall of the 
bars. These materials are thus, in great part, restored to their former 
origin; for the greater portion consists of alluvium that the great river 
had furnished, and it is fortunate that such should he the esse. The 
argillaceous nature of these materials prevents the accretion formed from 
attaining too much consistence and resisting the causes of destruction 
or removal to which they are exposed. 

Fortunate would be New Fork it the vast gaud hank which is grad- 
ually invading its port was of a nature so litih* resisting. 

This double jititl irresistible action of the river and the sea, which we 
WOiltd describe more minutely if it would not lead us too far from our 

subject, Follows and obeys an immutable law of nature, to attempt to 
change which, by any contrivance of mat), would be folly j for the more 
closely we srudj its working, the more convinced shall we become that 
its field of operation is too vast, and inns! increase rather than remain 
stationary. 

The gradual growth of the obstructions at fbe mouth of the river, pre- 
viously referred to, has been and stilt is accelerated, if not entirely caused, 
hy the system of levees as now practiced on fl yearly increasing scale. 
This system has prevailed over (he system of lateral outlets, ami, with 
out wishing to discuss at present the wisdom of that preference, we 
make note of It, and only icniark that the mass of alluvium which for- 
merly deposited itself in accretions on the swamps of the delta now go 
entirely to the sea- This is doubling t he volume of Burial matter which 
drifts into the sen: it is, therefore, doubling the materials with which 
that indefatigable builder will erect the walls of our bars. 

On the other baud, as i he delta projects itself further out the van uus 
months of the river are left every day mure exposed to the action of the 
winds and currents without protection. It is admitted that any great 
liver that dues not empty into ti bay capable of protecting its mouths 
against the action of the winds and waves must soon he obstructed by 
the formation of bars heaped up by the sea. Such has been the case 
with the Ganges, the Nile, tin? Mississippi, It Is even necessary that 
the surface of the bay should he, to a certain extent, proportionate to the 
volume of water which is discharged in it; if too small, the river does 
not lose a sutticieiit portion of its swiftness, and comes out of the bay 
stil! exposed to the contrary influence of the waves; the bay in that 
case is In it an enlarged outlet of the river. 

If the bay is too wide the swiftness of the stream is ipiickly reduced, 
audits sedimentary deposit fills up gradually the basin in which it dis- 
charges itself. Such is the case with the river Clyde. Some hydrog 
ciphers are i>f opinion that the vast bay formed hy hakes Borgue and 
J'otilchartrain, ami yet (tailed the ''Mississippi Sound," was destined by 
nature to he the real outlet of the river, and that, by closing the 
outlets of Its waters in the two reservoirs above and below the city, tho 
natural Course of this navigable highway has been completely changed. 

Whatever may be the case, I he progressive tendency of the delta to- 
ward the sea will only increase the encumbering and obstructive influ- 
ence of the winds and currents. The Smith and Southeast Passes, 
henceforth impracticable for ships of ordinary draught, prove that, 
where this inlluence is directaml in the course of prevailing winds, its 
effects are alike prompt and dangerous. The North anil Southwest 
Passes have thus far escaped this action, only because they have been 
partially protected by their peculiar direction. 
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< 'uiiscqueiitly, nothing Cfttl he hoped from the natural agents, either iti 
(lie present or fixture condition of the months of the Mississippi. Fur 
from it. We have- tie m< mst rated that this condition can only grow worse 
in the course of time. 

Let us now discuss the efforts that have been made lo undertake a> 
gigantic straggle against forces that are natural, eternal, ami necessary. 
We will embrace in the same examination the study of the means indi- 
cated, but not tried. Wu will tind the result of tilts examination in tin' 
conclusions of the State engineer, Mr. Hehci't. : 

Li'l US Slllimil nursi'lvi'S nut tip SKUJJgl* Willi lili' Mississippi, Wi' Ijltvi' tin lielil iivit it, 

Oitr presuiimtuoita effort* can uuly result in bringing tin- [imiitfhuioiit mi ow own fiewls. 

The slightest reilection mi what, prooedOS will enable any one to nn 
dcrsfund that the idea never entered the niiud of any practical man to 
remove and annihilate those immense masses called bars, Let one imu- 
gin© enormous Mocks of umd, leaving a length of several miles, a. width 
varying from one tilth of a. mile to one mile, ami a height of more 
than eighty fee'. Lei them he represented propped on the rivcr-shle by 
•an abutment which is formed liy its bed, upon which the, deposits of 
agOS iu J hi' nn) molded waters liave caused such elevation of that bed 
that its height is eighty leefc more than any other point, us far up as 
Baton Kougc, although the mean declivity of its surface is ,'j.i inches 
per HiHft between these two extreme points. In presence of snob gi- 
gantic obstacles it will lie easily understood Unit all the Dope Of science 
and commerce baa been limited to the excavating of their upper surface 
in order to procure an opes and permanent way to navigation. Conse- 
quently a regular passage of from .) to .""■ feet more depth than actually 
exists on the hats, is the extreme lieighl of t lit* amhition of our engi- 
neers and our merchants. 1 1 1 1 . as modest as may he this ambition, it is 
necessarily doomeu to disappointment, for a sort of compromise has 
been entered into hetween the sea and the river, by the slow ami alter- 
nate poising Of I heir opposed forces, by which the necessary outlet for 
I lie river has heen fixed at a height of 1.1 to IT feet. ; we eunuoi go bc- 
yond this. 

The first work for ihe improvement of the passes goes hack as far lis 
1839. 'Phe Federal Government com missioned Captain Talcolt, of the 
Corps Of Kngiueers of the United States, to proceed to the opening of 
a regular channel. That officer used in his attempt the ordinary 
bucket-drag ; but circumstances were so unfa vora hie that he obtained 
no result. In one stormy night twice as much mud was thrown into 
the Southwest Pas* as had been taken away after these expensive 
labors. 

In 1862 the Federal Government made with the Tnw-hnat Associa- 
tion ik contract l<>i the opening of the pusses. This contract was ful- 
filled and the work executed in twelve months. The means used by 
the association were the harrow and the rake, and tin' result was sim- 
eessfol beyond all expectations ; a channel was dug 18 feet in depth, 
and on a length of one and a half mile. This process had already heen 
successfully adopted on several alluvion rivers in England. 

As, after this result, no ulterior measure was adopted by which to 
maintain the Southwest Pass in this prosperous condition, and the 
causes of the formation of the bar not having ceased to act, the bar 
uatunilh very soon became as impracticable as ever to navigation. It 
was again a dreadful storm that destroyed the work already accom- 
plished. 

A new effort was attempted in 1830, but Upon nn entirely different 
principle, and baaed upon a theoretical conception. The Corps of Engi- 
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Beers of I'uiii'il States thought that, it' it were possible to give the 
river a greater velocity iti tlie locality of the belts, the deposit would be 
swept * i ft' far away, anil the passage would remain free, without, any 
necessity for periodical ami expensive labors. This solution cor- 
responded with the hypothesis of the formation of tin- bars by the iui* 
mediate precipitation of the llin iatile alluvium, without taking in ac- 
count the tlcttOIl of the sea. Ill consi'ipienec, Messrs. Ofatg and Right 

were authorized, by a contract with the Government of the United 
States, to o[jen a canal, 300 feci wide by 200 feet in depth, in it straight 
line across Sunlit west I 'ass, and a similar canal across Passe a 
Untitle. The work in hoih passes was to he completed in ten months. 
Tltc contractors were, besides, bound to open these channels during four 
years ami ii ball', to begin from the completion of the work. Subse- 
quently the contract was amended by reducing the required deptli of 
the channels to is feet instead of :iu. and by gum ting tin extension of 

tune. 

The plan prescribed to the contractors iras the (dosing up of all (lie 
passes, except the Southwest Pass and I'.issc a Lout re, and the con- 
tract im i of tlic current by means at oblique dykes, made of strong piles 
placed at ;i distance of 5 (Vet ■and connected by boards t inches thick, 
with crowning bojirds connecting the heads of the piles to one another. 
The work performed in I'ass a LOutre. began on the north siilc 
and extern led itself in a diagonal line in the current to a short distance 
from the bar, and on vi length of 5511 feet. In the Southwest Pass tbis 
breakwater was not over ,'i. nun ti-et in length. These enormous ex- 
penditures gave no result, and the contractors bad to give up the work. 
I Jut. even had a result been obtained, it could only have been temporary, 
like every thing else that bus been attempted to modify the condition of 
the passes. 

The problem of the old lets of the Mississippi had been assimilated to 
that of the month of the river Clyde, where a breakwater made of stakes 
Supporting a stone-work had given excellent result.-. The assimilation 
was incorrect, inasmuch as the Clyde is protected at its mouth ii gain st 
the action of the waves by the tirth, in which it empties, and that the 
only cause of its accretion was the loo great extension of the tilth, as 
compared to the volume of water proceeding from the river, which ar- 
rested its swiftness and determined the precipitation id" the deposits. 
We will observe, besides, with Mr. Ilehert, that any wood- work placed 
in the waters near (he Gulf would lie destroyed by the worms in a lew 
years. 

After this fruitless attempt the contractors created, during some time, 

a navigable channel by employing the expensive process of blasting. 

I'.ut all tins was again made useless by the incessant but silent working 

"of the forces which cause the formation of the bars, ami Messrs. Craig 

nnd liighfhad to abandon definitely their contract. 

Since that experiment, all the science of the cugii rs who propose 

to improve the bars is confined to the drag to break up tile accretions 
and carry them out to sea, or to the use of the harrow, to disturb them, 
OOSfidiQg to the current the task of carrying them out. In both of these 
systems, so little different Iroin otic another, it is well understood 
that this work can only be made permanent by means of an annual 
fund created for tutu ever-recurring task. 

Oflptftio Duncan's consists in the purchase of a dredge-bout, costing 
$50,01)0, and operating successively on the two bare during four moot lis 
each, The calculation of the cost anemlant on this work shows, sifter 
deducting the cost of the boat, the net sum of 8105,3711. 
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Hr. liebcrt opposes this plan foe various reasons, which are well 

worthy Of attention : 

" F\\M, " In- lays, "'this work (routil doniaod lii-mi expanitfa for haul Had iiiiu-ljiiiwr i jnul 
ivluni t)ic mini will bare bwra detached from flw bottom ii will liuvi- in In' gmt in tidier boats 
vstm-ii will cuiTy it out to Knt, Many l&borwi will ba il"<"1i*i1 und the procea* ivilj hi* wry 

slow, Secondly, wliilt- 1 In.' -ii* limits will be employed in the channel tbeywiil ineunibor ii 
in sm-li n way tluti ships will imi be til)'.' 1 to paai, trad comowrue will tuner." 

Mr. Hehevl's plan, which is based Upon the use, of the scrapers and 
Jf)i« biirrou, has nut. In.* thinks, those inp'onvenjonces. We cannot agree 
with him on Unit point ; for the two boats Ita piojwsos for (lie two posses 
and the management thereof, wo nod, again, an expense of $150,000 will 
bave to he renewed annually. The diftbreuee for such an object is not 
much. As to the presence ol a boat in the channel, it seems to us equally 
troublesome in cither system, 

Bui what induces us it> embrace both in the same condemnation is 
the judgment passed upon them !i,v the facte »<• find in the past. Was 
It nut tin- drag tliiti L'aptain TiiicuM used in ls:« mid 1889 i A night 
was sufficient for the destruction of all in* bad achieved. Was ir u>>\ by 
weans of the harrow thai the Tow-boat Association opened a temporary 
passage if A single storm sufficed Co (ill i( anew, 

Van nothing better than such an certain and feeble results be obtained 
in this enlightened age, for the. security ami benefit ol die immense 
commerce entering into and issuing from The Mississippi — a commerce 
already donated by hundreds of millions of dollars, and destined, with 
proper facilities, for tin- sale and speedy entrance and departure of ves- 
sels, to vie with 1 li.it nt the largest ports of the New World iii richness 
and extent f We believe there can ; and we shall proceed to examine 
whether tin outlet from (he Mississippi cannot be obtained by means, 
and through a way inure sate and durable than any that have yel heeti 
proposed. 

.1// the iurriiliytt'itiitx hitherto nit/ile eonriiiee lis tlttit tee tire ftoiei rless to 

improve permanently the outlets of tin- rirei\ either hy tietiuy directly on the 
pusses or by modifying the general courxe of net ion of the river itself; unit 
tee are again unit niia'ni tsompelUsd tt> admit that the Mississippi, has n»t,«»d 
etuitltit inter, tt relitthlt\ inlet/ tin tr oiitlrt at the e vet remit if of its eoiirse. 

Before we attempt to create another. let us examine the consequences 
of this proposition on the commerce of New Orleans. 

NEOESSHlEfl OF \ POHMBItCIAL orn.KT Tn THK MISSISSIPPI, 

llie free w igatton of the i iver by ship* equal in si/e to i hose wiiieh 
frequent and supply all great norrs-rthat is, of an average tonnage of 

1 ,0tl(l to 2,000 ton- — has always beni ihc hope and I lie dream ot the com- 
merce of New Orleans. The numerous failures experienced have nol 
yet destroyed that hope, nor have the s;nl lessons of reality been suffi- 
cient to dispel the dream. This illusion litis, however, cost dearly to our 
port Our commercial navigation oilers the singular anomaly of one of 
ilie greatest foreign exportation trades on a distance so considerable as 

the width of the Atlantic, carried on by means of small ships, whose 
average tonnage does not exceed 092 tons. We will Inive occasion soon 
to refer to the deplorable consequences of this singularity. 

If at Ihe beginning of our great commercial eilterpriflO which does 
not gri hack tn a very remote dale, pithlie opinion had been as determined 
as it is now, concerning the impossibility of opening the mouths of tint 
Mississippi In the navigation of large vessels, I he Idrce of circum- 
stances, the cneiau agonic!:! found in I he admirable condition of our 
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port, and urgent necessity, would Lave induced the founders ■ *i* tbiscom- 
mituity to adopt, al :iii early date, th.; only measure that reason points 
out, and which mc want ti> ullmnpl im«. They irottld hart' tr/t tislilr the 
pti.wx, nut) would hare a direct outlet /ram the rim: For the last forty 
years New Orleans would have been the lirsi port ni' tin. 1 United States* 
New York would have only occupied the second rank. It is not too late 
ti» open our ryes to truth, and to net with energy and promptness, no 
longer to conquer anew a rant that baa escaped us forever, hut to avoid 
tho coDseqnenoes of our former and fatal errors. It is no longer the 
question of glorious predominance, nod of a rank to be assumed. The 

question is lo defend our existence , and to preserve for OF wharves the, 
produce disputed by unrelenting competition. Oitr rivals ;tel and create ; 
us for us, wa are content wiili making official reports on (he subject, and 
wlicn these ivporls uniformly conclude by an appeal to Congress, ne 

wait, with our looks turned toward Washington city. 

Previous to tin* war with England, New Orleans had nol awakened 
to her .great commercial existence; the greater portion of bcr commerce 

found it channel through Lake IVntebnrlrain and Lake BorgOc. ^V1|**^* 

for the defense of the country it became necessary for the Federal Gov- 
ernment to close those two outlets of tin* river above ami below tiro city, 

nothing was* left to the latter except the way by tin* pusses. At tliat early 

time tin* clever Speculators of New England understood tin.* iiiijiieii.si* 
benefits which a navigation that could only he performed through count- 
less shoals, through a maze of reels whose positions vary incessantly, 
ami where the use of a great auxiliary power was indispensable, would 
promise, to a piloting and towing association. Thus it was that the 
burden some exigencies of pilots and lows were imposed upon our newly- 
horn commerce. However, the hope existed even at that, date that tin* 
yoke would be thrown off the day when great works will open forcibly 
tire mouths of the Mississippi, It whs necejtsary to submit to this I'm- 
the time being, and to eon form to it tin- condition of the commercial 
navigation. Meanwhile navigation in large vessels was abandoned ami 

;-.hips of small draught were constructed expressly for New Oilcans, 

At last came these attempts at improvements so long promised and 
so impatiently expeoted. We have seen that they go as far hack as 
IS.'W, and we have narrated the useless labors of Captain Taleolt, Dur- 
ing that lime the deplorable condition of our navigation called from the 
shippers ot the interior, from our own and foreign nierchaiits, sni'h nu- 
merous ami euei gel ic complaints thai they suggested I he idea of a possi- 
ble competition. This consisted In nothing less than to build, at great 
COst, railroads on all the ,iidth o! the continent to meet Hie Atlantic 
ports, Whilst the great river, "that moving load," its Pascal calls it. was 
gratuitously lc!t to ns. Moreover, the greater portion of the articles 
which would have been carried upon these railroads consisted of agri- 
cultural products of a comparatively small value andcumhersome nature, 

for which the question of rapidity was immaterial. Il must be conceded 
that all these motives made the prospect but little encouraging, 
and that it needed all our infatuation to permit a success so doubtful to 
afl appearance, 

Notwithstanding the itu iparahle snperioritj of the Mississippi over 

all other practical mates- the railroad system began to draw an impor- 
tant portion of the produce of the Valley of the Mississippi. All the North 
and a portion of the centre belongs to them : it is b\ a net of railroads 
and by the navigation of the great lakes that the grain fioin the West 
and the Northwest, the must collossal mass of agricultural prod acts ever 
thrown into circulation by any country in the world, finds an issue. The 
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time may yet arrive when we can again enter the lists anil bring back to 
its natural route a certain portion of this immense tonnage. This will 
bo when \vi! litivr ji secure outlet for tin- river with ;i constant depth Of 
wu(er of 22 to l l J feet, together with a direct eoiimiimicaHmi with Europe 
in wliips of considerable tonnnjje. Tu obtain this result so easy, since It 
only depends <m our own will, it is necessary tiiat the community should 

be thoroughly enlightened iqnai the present condition of the commerce 
at toe months of the Mississippi and the consequences to the prosperity 
of our city resulting (herefrom. 

We cannot -quote in this rcspeci a mure instructive document than 
that we find in report Of the committee of the New Orleans Ubaiubw of 
Commerce, commissioned to visit the bars in February, 18&9. This 
committee whs composed *<l" Messrs. W, Creery, B. L. wibraj, J. I;. 
Morrison, 11. A. fusil ids, and. P. it. Skipwtth. 

Ttie ainnidtt of merehaadi.-e ilelayet! al the liar on Ui.tl occasion) seek- 
ing iDgreSS OT egress, was eslimaled a* follows: 

\ Fiji' i i/millll.ull, 

Cotton, Imfeg, rj.aas, at frit) ft :\y,\, nm 

Tulmcco. hogshead*,. 's.:i;l7. at IlliO ._. 5ftO,5M> 

Sugar, uog&iitads, r i,"i7'J . n( *#6 - ITU, 775 

Moidsnes, barrels. ),?>?3, w$W.. I*, 60(1 

Pork and beef, barrel*, I ;,,1B0, al >l - - Sua, r.ivj 

I'luiir. Ii.-lit.-Js. )!,4I7, at &"l .. - (>J, "lit 

Lard flint ham, tierces, 'J,*t-«l, atsitl i-7, H7il 

Wheat sucks, '.l,7i-',t, :,- s| .. H,7;t'J 

Tital ..-- 5,3157,330 

*J, JW iiHptttifttUrn. 

An approximation of value $,OW),0QU 

7,;ti'.7.:U!) 

It will l»' linn seen (says l in- i'uiiiiiiUlci' | that then- is now- lu-ld jo clio-lt. in cnnscipicuce 
nl the hmii'dinienl to navigation uboA'e referred to, property worth nearly tive and a half 
million nl dollars, t tit- interest of which For u single day, at (i per cent. DOT milium, amounts 
in tihimt jjl.utie. In this estimate no account in taken of tin- value of the ships, nor any 
luii ilo' leading articles of produce ; nortbo cargoes of iliu ships whleb hare denied and am 

ready for sen, mid whose commanders deem it mure prudent in remain at tin- wharves until 
there in a prospect of getting ovw the bar without difficulty, than to liti nt anchor inside or 
aground on tin- bar in the crowd of ships, and liable to damage. This in i» startling array 
uf figures: in itself sufficient, in the opinion of yon* committee, to ancsi public attention 
mid cause the most indifferent lo reflect on the evils likely to arise from such u derangement 
of the cimnnerec uf the city, and which will cud In tilt- lnttil ruin of QUI (nub-, and even our 
very existence an llie emporium of the Southwest, tinted ptnnipl and energetic means ale 
adopted fot the n-moviil of these obstructions. . 

Jliu-h has been said and ivritten on iln- *iihjicr uf the ruilroa-U which now taji the Mis- 
nisnippi Hiver, and have their termini on tin- Alhuilic ilnoe, and el llie injury which they 
ore likely to woik to the trade of New Orleans, tiy diverting the produce of the [real valley 
ol tie Mississippi from its natural nutlet there: hut these your committee have rend and 
listened to without I lit- leant feeling of alarm, liiivinfrun abiding conlideiieu iloit tlm Mi.tsissip|d 
would coulintic 10 he the great hiphwuy for the produce of the valley w hich bears ila name, 
and New Orleiun the {Treat depof and point of exportation, if there was flee euuiiiiutncaliini 
with the lit) If of Mexico tiir vessels ol the class reipnved by the yearly incrcoiiiie; uecesni- 
titiB nl" trade; but they timm cotil'ess that the spectacle which |Ocscutcd itself to i|i<-m at llie 
bar gave lise to grave apjireheusioiis whether nr not it would he possible tu retain the trmie 

of New Orleans and maintain its position aa the grsat&t exporting city ol the luion nnloss 

sunn! pwaKUrt of relict is speedily granted : nor are the movement* going nil around cuh'ii- 
IjiIi-iI tu ulluy these li'iim. Already rival cities, taking the advantage Of our niisloil lines, are 
putting forth their claims to a share of (he trade which hits heretol'iim bt-cu ours, and which' 

we are constrained to admit, it needs no prophetic eye to discir itist soon seek other 

channels unless these obstructions are removed ; for your committee iln nut doubt that every 
lacihty will be given by our tivals to lliose frei(tieiiling this port and until, winch llnii own 
resources and all Ehe otilsideaid tliey can htitig will comtnaud. 
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In the list of propertj detained at llif bar is comprised one item of m-nrly 72,000 1 ulc- 
er return, S< line i if llii'si; nut ward- hound ihipS li 1 1 ■■ I Ben •'■■■.:. lied fur si-ventl weeks, mil it is 
hardly to b& supposed that parties iuw»ui uf cotton will Btf&ta Bead their orders to New Or- 
leans, if there is tin- least likelihood of a similar delay in cettiiip it to market ; and if this 
eoimnunily is Mutative to its interests, I lie now fatuous cotton mail of New Orleans will 
HeeiiJily become a thing of the past. Again the bills of exchange drawn against theeargoaa 
go detained will, in nil probability, mature, before the produce arrives when, l>y all ordinary 
calculations, it would have been nl tuiud in time to meet them, mid this is another ramifica- 
tion of the evil which may overtake us in the. shape nf & derangement of Ottr mon«-tiiiy 
nffairH, cnuseijiieiit upon the difficulties which parties may experience in raising hinds to re- 
fire (lie same. 

'11" the value of these eiirpee- of the inward-bound ships your C03l0liif.ee have no data, 
lint limy think it amy be safety put down at two millions of dollar*. Many of tin 'lis ships 
am laden with goods ilesliued ter the West mid western trade, and it requires Init ii sliirlit 
etlurt of tile iniHgiuiitkui to picture llie loss and iucimvenience which the owners have suiiered 
hy having tlieir goods detained Until the proper season for their sale la pint. These, again, 
are nut likely in order (heir supplies to bs sliipjred via New Orleans until they have the 
assurance that these impediments to the navigation have heeti permanently removed, lu 
looking at the question from this point of view, we tan see thai the interest of the ennSUlnei , 

nldiuitjrli apparently teiuoie, is actually neat and positive, So large an amount of poods, 
living kept mit nl market, ainst oeteawity enhance ihc raltieof thojo on the spot, and he 
therefore bas to cnntribiito bis quota of tin-' lu« by the advanced prices which lie has in pay 

I'm- the iirticltt* of Import which he requires. 

One mouth after the visit <<t' the committee of the chamber of cqtn 
mem', the state engineer, Mr. L, llebett, and bis first assistant, Mr. 
L. J. Fremeau.v, arrived at tint passes to prepare their result to the 
legislature. 

On the 3d of March, they fotttul three vessels aground on 1'ass a 
Loiitre ; one uf these, the Mary K. Campbell, drawing 111 feet, had been 
aground sixty tlftjs; (toother, the Avon, drawing \{<\ IV-ct, was on tin- 
bar sincd the previous tiny ; ami the third, the Lebanon, drawing 1TA 
feat, had been there three weeks. The previous day a large ship, the 
Lancaster, that had been aground forty-eight days, had been at last 
pulled out of that unpleasant fix. Vessels thus remain on the bar be- 
cause of the tortuosities of the channel. Each vessel that runs aground 
causes a diversion and a separation in the current, and consequently 
the formation of Other secondary bars. The strongest tow-boats cannot 
follow the channel in all its i ['regularities, and thus it is that they rim 
aground vessels drawing less water than there is in the channel. 

Arriving at Southwest Pass on the same day, 3d of March, Engineer 
Ilebert found at anchor, inside of the bars, thirty-five vessels awaiting 
the possibility of egress. There were also three on the bar and seven- 
teen outside, at anchor awaiting to be towed in. There were then alto- 
gether (ifty-five vessels detained. Here are some interesting documents 
concerning thirty of them : 
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Names of vessels. 



lining lit. 



Days of 

detention. 



Htiiliiiu 

I'll II II y Forrottet 

J. Montgomery .. 
ISwaol... "... 



;■■,,/. 



Saint Louis . . 
Weal Point... 
linn nock burn . 

Potomac . 

Creole 

Win. Lofil, jr. 
Aiiati. 



E. M er. hi m Snuih. 

Ihuulieig 

Ha 



lurv. 



J. Mutt™ 

Huntress ._ 

Levi Woodbury 

Sheridan 

Athena... ...... 



Barnabas Wvlili 

Jjockinvar . 

E, F- QabaJn... 
S. E. Puttigrew. 
Cli. Davenport .. . 
Victory 
At ' 



iTCtlO 



l.ady Suit' 

Ocean Mnrim-di. 

Win, Stetson . 

fair 



IfiJ 

I- 

ITl 

IS 

HIJ 

18 

J"* 

m 

17 | 

IS 

i-; 

Ml 

i- 

I« 

H 

W 

19 

J- - * 

l?i 

iai 

17} 

la.* 

i:i 
IT! 

i-i 
ltt| 

174 

I'.'i 

I -'J 

1-1 



B 

VI 
!l 

■>A 
,i 

:\ 
W 
M 

1 

If. 

7 



Ml 

as 

•jt; 

yj 
in 
2!) 
rt 
11!) 

ao 

t 
a 

■j 



Between ttio 2Hth of February ami the 1M ol March, at It o'clock p. <»., a few of the above- 
named skips were taken to W». bul others li:nl been brought from (lie city, and on heforo 
uvd there were on the ftl of March thirty-five nanls. Two of tin? ships on (he bar with 
much in the way. The Tow-boal Association are busy bringing in itml naming out vessels, 
hut tluiy have more than they cim do, <m account of the immense power they are compelled 
tu use, ami the longtime they havclo give to each ship. Willi the large number of vessels 
now detained, und those that are constantly arriving, there would seem to be no end to [lie 
work the tow-boats have before them. 

One more quotation from an ollieial source will be sufficient to prove 
that the commerce of our city suffers from the present state of things. 
The committee of the legislature on commerce ami tnautif&etures 
closes as follows its report of the ;sd of March, 1S50. 

In conclusion, we beg leave to call y ■ attention seriously to the present conditio nftlie 

bar at llie mouth of the Mi-sissippi Hivit. wbieli, at this time, cannot be crossed by a majoi- 
Ity of vessels coming in and going out, without great labor, cost, ami delay. We further 
cull your intention to tlic enormous amount of appropriations from the (iennral liovcmmcnt 
which have been expended in attempts to remove this obstruction, without any benefit what- 
ever. We therefore recommend, and hope your honorable body will take immediate steps 
to present this state efutftiirs to fun greet, And urge action mi the part ol the proper nut hm - 
jties, 

Independent of the inconveniences enumerated above,somfi others 
exist that result from the very position of the m out lis of toe delta, ami 

tlieir stretching out in tlie main sen. 

Their approach is surrounded liv tiitlienllies ; no shelter protects the 
\essels against tin? wiinl and waves, anil the large mnnlier of shoals 
that are formed In their vicinity renders the services of a pilot itulis- 
jietisahle. 
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During at least eight days per mouth in tin* winter .season fogs pre- 
vail of such intensity as tO render ingress or egress impossible. lingi- 
neef Hehert mentions this obstacle in his report on the Otli of March. 
Speaking of his arrival at the passes on the 28tli of February, lie says: 

Ken [puui fcwd nudi heavy and constant ltigs flint, RhhcDgji I run from uim to tmss. 

I , liking linli'H nl 'tint skipping, sti'tnui'is, iV [■., U was OI»ly I'ti ■!)< -J iiihI i*(] of Murcli Hint I 
cu u lit umkv l lie iixumiiiaikiii erf nil tlietmrs, 

Moreover tin- necessity of towing carries with it, as a peremptory con- 
sequence, frequent damage, and att extraordinary rapid wear ami tear 
of [tie vessel. The HViTt on a ship's hull of the tractioji of one, and 
sometimes several towbonls, pulling her, and leaking her force her way 
through a muddy mass, whose surface is generally soft, but which is 
sometimes bard a) a depth of 18 inches, may he easily imagined. We 
have seen on (lie 3d ol July last, at the Puss a Lout re, four tow-boats 
hitched to a single vessel, and applying to her (our different angular 
forCPR. B«eU 01 these lOW-boat8 Was Of at least -H»0-)uirse-pmH«r ; the 

ship's draught was only 17 foot 8 inches, 

Finally, (he cost oft his 80 destructive auxiliary force 18 exorbitant, and 
while it. makes the fortune of the rival companies that carry it on, ir 
burdens our port with a tax exceedingly onerous in our competition 
With Atlantic port*. It ean be estimated at 83 cents per ton for vessels 
of small tonnage; a ship of a thousand tons pays for towage up ami 
down the river — $1,043, and must bear au additional charge of $150 if 
Compelled to take a second tow boat to cross the bar. 

Official documents estimate, tin- tax levied by towage ami pilotage 
on the commerce of New Orleans at over $2,000,000, And this tax has 
for its only result, to prolong an expedient which compromises our pres- 
ent, and lid arc existence. 

Let. us recapitulate the various charges in au set of accusation which 
might be made by the enmrncrec of New Orleans against the navigation 
of the passes. The access to (lie passes is difficult and dangerous. It 
is unprotected and exposed to every wind, Pilotage is or imperious 
necessity. The condition of the passes makes it necessary to employ 
tow-boats, the use of which is as ruinous to the solidity of the vessel as 
il is expensive. 

The tow-boats themselves ate of insufficient number to meet the ne- 
cessitiea of navigation ; besides, they cannot bring over the bars Willi 
anything like regularity ships drawing more than Hi feet. 

The vessels thus detained on the bars arc exposed to damage, the risk 
of which augments greatly the rates of insurance. 

During all the lime of their detention there is a loss to the ship-own. 
org in interest on the ship's capita I; in the decrease of an annual circu- 
lation of this capital, and in the increase of the crew's wages and con- 
sumption of stores. The lardy arrival of his merchandise in the 
market destroys all ihc favorable chances of speculation Of the shippers 
of the cargo, the merchandise is exposed to deterioration by the decay, 
and he runs also the risk Of Seeing his drafts on foreign markets returned 
lo him protested. 

All these causes of complaint fall back upon the merchants of New 
Orleans, by depreciating our market, ami causing our customers to send 
their orders toother markets, where they ale sure to lie tilled with cer- 
tainty and promptness. 

The committee of the chamber of commerce was, therefore, right 
when it stated that. New Orleans could only preserve her position as the 
jjreat mart of the Southwest ou condition that a free communication 
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with the (Julf of Mexico be established; nait this free cummuiiieittitm 
does nut imti cannot exist through the ptmsru. 

The committee add*) that this facility of communication mast exist for 
ships of the class claimed by tbe ever-increasing wants of commerce. 
This judicious remark leads us luu-k to that which we made on the 
singular character of the commercial navigation of New Orleans, giving 
rise to one of the greatest, shipping enterprises in the wurlil, that of 
American cotton to Europe, across the Atlantic, in ships of compara- 
tively small tonnage and slow speed. 

We have explained how the- state of the passes had irbposed these 
hard conditions upon us. We will state tbe facts hv means of the ntli- 
Cial figures furnished to ns by the statistics of the business of the port. 
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2. Importations. 



V nr. 



:f>- '.-} 



lasfl-W) 



Ami*rii-ati Wittril from fi>n-ign ports 
Korelga vetmU from Pm'lffii {KMT*.- 
I 'gMt 1 r nil*.. -.. ._ . . . 



Tula] 



| Aiiiftfk'iin VetHtU (mm IbMga porta 

| C.'ivltjii *HM h (rott fowtgn portK . . 

CqhrI I wtw - - - - - - 



I'dtill 



Vi'hm-Ih. ' Imported tonmigo, . Tonutig*. 



li'il 
I.MJ 



;. 002 



iVii. 
H'J" 

t.oas 

a, om ' 



Do, 

n,, 



UN 525 

i iff. fins 

!M1,B79 



H.MIM'J 



[in porter] immune.. 
Do. 

li» 



4.W,3ICI] 
I7H.28M 
57,1, 433 

i.aia.iKHi 



Viillio. 



•it!, 57?, 083 



*aii,ri;M.3u:i 



Total n inner Of vessels circulating across the, passes has therefore 
been 4*2*7 in 1858-^9, and 4,287 in 1859-00, both for exportation and 
importation, and tbe tonnage has been 2,401,310 tons in 135&J59 and 
2,400,555 in l859-'00. 

Tbe comparison of these two years gives us an average of 505 tons 
per vessel for the preceding, and 574 tons per vessel for the current, 
J ear. 

IJut if we cNjiimne especially I lie expnrtnt ions to foreign ports, we 
find in 1859 J.lTn vessels exporting 809,330 tons, which gives us an 
average of 002 tons per vessel, lu 1 s,M) there were 1,292 vessels ex- 
porting 894,321 tons, making again an average tonnage to foreign ports 
Of 692 tons. 

It will he seen thai tliis tonnage, so small when compared to that of 
Atlantic ports having vessels of 1,2<X), 1,500, and 1,800 tons, is required 
h\ the nature of the outlets ol the Mississippi, tn fact it can be ad- 
mitted as an average that a vessel of (il><> tons draws 144 feet of water; 
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one nl SOU tons draws Mi feel Of water: one of 1.0IM) tolls' draws ISA 
feet Of water; OHU i"t' 1.806 t<ms draws lid feet ftf WAtftf; one of l,ot>0 

tons draws 21 feel of water. Can snub a state of tilings continue at, a 
time when it la demonstrated that the greatest profits are earned by 

i in 1 largest ships ! 

it is evident that, due allowance made for proportion, large vessels 
OOSt less to iniilil than small ones; Uiey Cake less materials, secure a 
greater economy in the general expense*, and are safer, All possible 
advantages will then be funnd in substituting large vessels for small 
ones wherever ilo> natural conditions Of navigation will permit this 
change. Ah for Ourselves, until we shall have created an outlet to the 
Mississippi, with a regular depth of 22 to 24 feet, we will find it. impos- 
sible to realize this progress. 

Ships of a large tonnage may. it is true, run the same disadvanta- 
geous chances as smaller ones, audi as ret inning in ballast ; hut an ex- 
amination of the preceding statistics shows that the difference between 
the tonnage of exportation and importation is small, and that the dif- 
ference will diminish as soon £18 the direct trade of huge shins between 
our port and Europe "ill compel those ships to bring to us directly, in 
order to make their return cargoes, those articles of importation (I uieh 
we are bow receiving indirectly and by the way of tin* North. 

If the value of our importations be compared to that of our e.vportu- 
lions, tlio following results will he found: 

In l858-"59, i m port s}t ions. $16,678,092 ■ expertations, |101,634,05S; 
difference, $84,956,660. in 1859-^60, importations, I2fl,634 > 393; expor- 
tation », $108,393,567 ; difference, $87,750, 174. Now, in l858-'59, wu re- 
eeivcil, in specie, $15,627,61? ; ami in I85&-'60 we received, in specie, 
13,444,857. There is, therefore, a balance in our favor in t85S-'S9 of 
$60,329,844, and la ISSO-'GO oi $79,314,317, 

This balance is refunded to us from abroad in the shape of merchan- 
dise exported to the North, which makes good use of it in the settling 
of our accounts with the interior, there by milking double profits; first, 
as brokers hetw'eou Kurope anil ourselves; anil secondly, hntween us 
and our customers of the interior, without counting their profits as ship- 
owners and freight carriers. 

From the day that a free access to our port will permit a large direct 
trade with Kurope, this balance will in great part conic to us directly, 
and it is from our wharves that the ilistlubution oi these goods 
will he made; the mean \nhtc of the ton of imported goods being 
*14.M for the year 1858-'59, ami *17.t>2 for 18.7J-'f>U. while the value of 
exported goods per ton is $83.86 for LS58-'59, and 186.82 for 1859- 1 66. 
There will he a business of importation eipia! to about that of exporta- 
tion, bin of fourfold tonnage. 

Then it is that, to furnish return freights to this increased number of 
arrivals, we will have to struggle, in our turn, to get hack a portion of 
those agricultural products ol the West which the Northeast has at 
traded to its ports by its railways; but then we "ill have cumjuereil 
new advantages, anil, being able to offer to those products ail easy and 
regular out lei, at direct transportation to Europe, ami ships of a huge ton- 
lingo, we will find ourselves engaged in competition altogether advanta- 
geous to us. The railroad interest <*\' the North already feels this. To 
sustain their toads it has been found necessary to increase the larilV, 
and under this increase of freight we liml the following results in the 
comparative transportation of a cargo of 3,000 bands of tiotrr shipped 
from ('inciiiiiiiti to Liverpool by the way of New York and by the way 
of New Orleans : 
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Prom Cincinnati to Sfew York, $1.75 per barrel - i 

From New York to Liverpool, iiii cents per barrel ( 

From Cincinnati to New Orleans, »(> cents per barrel -.. | 

From New Orleans in Liverpool, flfi cents pet barrel. .... . t 



fl Ul 



Difference in favor ul" Sfew Orleans, 7;t cents per barrel. 

This difference will be still greater «in'n our trade "ill In- direct and 
carried on in large snips, and independent of the passage over the bara 
iiiid tin- Attending charges, 

CAN A I. RBTWEEH TitM MISSISSIPPI 4SD 1THS tMJLF OF MEXICO. 
Section 1. — General conHilions. 

The, Mississippi has nn outlet adequate for its commerce, and it is. iu\« 
portunk that one should In* erupted without delay. These are the two 
propositions we have demonstrated. We biive now In describe this at- 
tifieia) '.'iiili't, and to study it with the attention which its importance 
deserves. 

J. et 08 specify, fust, l In* conditions that it must satisfy, 

1st, ft, must free navigation of all the difficulties which surround the, 
months of the river; it most, therefore, he a certain distance above the 
passed. 

I'd. It must not lengthen the term of naviy.it ion in tin* Golf of Ilex 
ico, a sea so dangerous and exposed to pales. It must, therefore, admit 
the vessels in the river as near a* possible to its months. 

3d. It must not, moreover, be too far from the natural mouths of the 
river, in order iiol to create too great a difference of level between it« 
point Of junction with the river and its junction with the sea. 

4lh. if must he placed at a point on the river where there exists n,» 
halt ores and no fears of hat lines forming subsequently. 

"ith. It must be on the shortest line between the river and the sea, on 
condition, however, tliai this advantage shall not he compensated by a 
Considerable increase in the expense. 

(ith. It must present, at its opening on the sea, natural shelters to 
protect, the approach of vessels. 

7th. It must, besides, oiler a direction little inclined with that of the 
wind prevailing during the greater pan ot the year. 

8th. It must open on the sea at a point where no accretion and tn> 
decrease iu the present depth of water are to he feared, 

0th, It must oiler to vessels secure anchorage, so they may he in 
safety onlsiilc the canal. 

Hit h. It must free vessels Iroiii all necessity of pilotage, ami, cou- 
Kcipiciith, avoid their circulation among the islands, keys, and reel's., 
which in the passes require the services of a pilot. 

1 1 Til. It must also do away with the necessity of lowing, at least as. 
far as the river, where Ihe wind often permits vessels to ascend directly 
from the iaiglish Town as far as New Orleans. 

llith. It must have a constant depth of 22 to 24 feel of water, 
in order to permit the access to the river of ships of the greatest 
tonnage. 

I.'Uh. It must he tin ever secure, by its conditions of existence, from 
those perturbations which render the passes impracticable to the navi- 
gation of large vessels: thai is to say, from the action id' the sea, from 
accretions from the river, from sand batiks formed i»y any agency. 

It will he seen limn the description we are about giving of the pro- 
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posed canal, and from its topographical conditions, tli;U ir will satisfy, 
utriotij ami precisely, all those exigencies, 

/* vtioii 2, — Topographical and hydrogrnphidat descrijat to n . 

When, going down the Mississippi, we arrive at Fort Saint Philip. 
we sec toe majestic course of the river developing itself on a length of 
-■ightcen miles, as far as the head of tin' passes, without sinuosities or 
1 arris. Hie mass of water moves always in the same direction, without 
any sensible inflections in it.s banks, lint as the current enuie. from the 
southwest, and lias inflected to the southeast from the heml of the forts, 
the result is that its greatest swiftness and depth are near the left bank, 
while the water is .smoother and deposits its accretions near the right 
hank. From three to eight miles below the fort repeated soundings 
have given ns depths of i'l, SJ.j, 'Hi, and lis feet, at a distance of I'D and 
23 feel from the bank; 20 feel fti'ther the lead sinks to U'J, 71, and ST 
feet. 

I ('we stop seven miles below Port Saint Philip, that is to any, pre- 
cisely tin the !>n~ .'it' longitude west, we are at a mean distance of twenty- 

M\ti miles from the passes, which, from the declivity assigned to the 

liver, to wit, .'M incites per mile, would represent a difference of 7& 
feet, in the level from that point to the surface of the Gulf. Leveling.-, 
made by us between this point and the Oulf show that it is only ■'! 
feet higher than the tin)!' at mean tide. It is therefore possible to 
shorten the navigation of the river twenty -seven miles at this pninf, 
having lo make up a dill'ereiice of only :i\ feet declivity al mean water, 
and 7 feet ut the highest water-mark. 

Tins point being chosen at the heml ol I he canal fulfills completely the 
lil'st three conditions mentioned above. L.-t us see it it can satisfy, 
• ■ipudly, the others. 

It' from Ihe i.. [i of one of 1 lie FdM lulls lobe foil utt on that bank, upon 
which, from Fort Saint Philip to the sea, there exists no important es- 
tablishment except the salt-works opposite the Jump — if from this ob- 
servatory we turn our back npmi the river and we look around us, we 
will see, extending Indefinitely to the horuoo, a scene of extreme wonoc- 
ony, The left bank of the river from the fort to the head of the passes 
is a mere neck of land hemmed in lie! ween the waters of the Mississippi 
and those id' the sea. Its width, except at few points, does not exceed 
a. mile, and at other points it is narrowed down to a few arpents, An 
additional mile may be considered as a dependency of the mainland, al- 
though cut up in every direction by canals, lagoons, and bayous ol' an 
average depth of t WO or three feet during tide time, and which arc I runs 
loiineil into mud or sund hanks daring low tides. Beyond this is a 
aeries of small bn\s from three to eight: feet deep, und studded with a 
ipiantily ofish-ts, between Which there opens deeper passes or deposits 
accretions upon which numerous oyster-hanks are formed. 

On tin- right, on the east line, one of These islets. Bird's Island, of 
more importance than fhe others from its length, runs from north to 
south a distance of four mites ; on its eastern point a watch-tower has 
been built, which commands a view of the sea. Going up from east to 
north, u long sandy beach, known as Sand Inland, forma the limit of these 
low lands, 

In fhe direction of tin* northeast, the last of those islands, called the 
Pavilion Island, bonis an island situated six miles offal sea, and to 
which we will have occasion to refer; it is Breton Island. 

To tin- left of this islet another uecfc of laud, nulled the hard barm e, 
It. Ex. 113 1 
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run* unt to meet an island, two and one-half mil*-s long, Grande-. Co- 
ipiilles island, which is in the due mirth point, and is only separated !»y 
a channel From the smaller Cou,uille Islands connected in low water 
with the mainland of Fort Saint Philip. 

Ii Is therefore In this semi-circle, the center of which we Lave placed 
oil i lie river seven miles below Fort Saint Philip, and thceirouiufercnee 
of which runs from the southeast to Hie northwest, that a real attihipel-' 
ago of islands ami of lands eat up by lagoons and bays, hut uniform in 
their aspect and their nature, is comprised, evidently created hy sea-de- 
posits, but with materials furnished by the Mississippi ; they reveal to 
a geological study Hie character of (lie marly accretions to be found in 
nil deposits of the river. The bottom of the buys mid lagoons, covered 
at certain points hy a soft mire which 1ms not yel hardened, is every 
when- else pel Irrily bard, and the purest : clay sticks to the lead. AM 
these lainfs, scarcely out of the sen and wbifib it covers in its usual 
tides nod ilestroys or tears up in its angry moods, only oilers to the 
eye the monotonous vegetation of sen need*, graminivorous plains, ami 

!()HlJgl'0\ es. 

The radius of this sumt-clreie, from its center on the river to Pavilion 
Inland, is of six miles, ii b»on this radius that the projected canal 
runs. It ruts \\vni the two miles of solid html, crosses the largo bay in 

dial pari oi 1 1 where the water is lowest., crosses a prairie one 
mile wide, mid pursuing its course through the lagoons and mud-banks 
it reached Pavilion Island, having its nutlet in the pass of Breton 
Island. 

II may apt»"ai- singular that vie should have chosen this point of I lie 
Coast when we have already stilled that three miles below the salt 
works the neck of land lias only a width of a few arpenis between the 
river and the sea : bin a simple reflection will justify this apparent con- 
tradiction. The object in view is not simply to cat the canal to theses, 
which may be done by catting ttl rough a length of I, WO feet, but it, is 
to open it on the deep sea, that is, at a point where large ships drawing 
2*2 to 3-t feci can have easy access, Outside of tin* mainland there is 
a border of half urc, which iu some places projects twelve or fifteen 
miles, and beyond this batture, whose romrnfionul line is at a depth of 
13 feet, the declivity is sometimes so small thai, a longdistance must, 
be made before the necessary depth of water can be met. 

The distance of six miles which we have found for the line of the 
canal is I he shortest between the river and (lie deep sea that can be formed 
from the fort* to the passes, and it is even necessary, iu front of Pavil- 
ion Island, to diji and continue the canal Hiroiijji a. bull lire for a div 
tauee Of 3,000 feet to arrive at the retpured depth. 

Another circumstance, altogether exceptional, militates iu favor of 
this side. Hydraulic works or works of embankments made in 2 or 3 
feet of water may lie considered as made on html ; while those made 
in S or 13 feet Of water are extremely difficult and expensive. Now, on 
ihe line indicated, about fcbree-foarths of the passage are made on the 
land, and for the other fourth, the average depth of the sea dues mil 
exceed 2 feet. This plan combines, then, the advantages of the miuii 
mum of distance and the mimimum of cost. 

[,ct. us examine the access to the canal from the seaside: 

We have already said that by following the northeast line, which is 
that of the canal, there would lie found on the main sea, and at a dis- 
l:uue of about six miles from 1'nvillnti Island, an island known as 
Ureton Island, This island, which had formerly a length of six miles, 
ami was then occupied by a colonist living with his family in the mid-i 
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hi UtC vast Gulf, was Cttl till' liy ;i sist-st tnui thai look oil from il an islet 
of half a mill' in length, mi whirli a watch-tower 1ms been raised, which 
\tmiltl hi" replaced by a light-house. As cut up as it is, tliis inland, with 
Hit' Imttiin* filial extends on iis right and left, lias a length of ten 
aides, running almost straightly from east to west, ami forming conse- 
quently aii excellent shelter for vessels against north ami northeast 
wind*. 

The coast of the river above the fort, and the targe peninsula of Lake 
[Soigne, afford protection against the northwest winds. 

Tlif (Mast of the river heioti ilie fort shields the canal I ruin southeast 
Minds. 

Filially, tin 1 south wimls arc intercepted by the targe eastern opening 
i.l the delta, 

The head of the eaual w therefore exposed to the ensl wind alone, and 
il is precisely this wind which will bring the vessels front the main sea -, 
it can only facilitate their arrival and bring them in a direct line t<> the 
port. 

The direction of the canal being northeast, it will lie seen that the 
ships with an east wind will sail directly For the canal with the wind 
over (lie quarter, a very favorable direction, indeed) i»>Ui for facility of 
maneuver And. speed. The pier that terminates the canal opens in a 
M'liticiiTle, to alVonl ample ami convenient room. 

The existence of natural shelters being thus established, can we de- 
pend equally on the depth of water in the channel formed between 
I'aviUmi ami llrettm islands.' It is principally that point which we 
have investigated. 

Mcsides numerous soundings in all that region, represented graphic- 
ally, we have inserted in the plans the series of soundings from tile head 
of the canal to the watch-tower on Bretou Island, This line consists of 
I he following points; 26 feet, .'It;, 33, 3<I, 39, 34, 19, 14, ami 12. Those 
last three soundings are in the viciniiy of the batt.uro of Breton Island, 
the former occupying a breadth offotlf miles. We have also, (all hough 
jt was one mile north of the canal, and consequently of no great iiupur- 
1 alien) determined a second line from the most advanced point: of the reef 
of Breton Island and of the island ol the Hard liatture, where that pass 
is narrowest, and we have formed the following ligurcs; 21, oil, 32, 28, 
33, 33, ;i(», in, It will be seen thai ships will have certain access to the 
canal with fully surlteient water. 

But with the cniuimurl changes made h\ the Gttlf in that region, is 
there no fear of I lie future creation of obstacles, such as those that oh 
StrOOt the passes Of the river? We will reply to this t|iiery tirst by ar- 
guments, then by facts. Il is very true that the tendency of the sea is 
evident h to hi! up all its eastern portion along the river, and to till up 
gradually all the lagoons SO as to form them into main-hind. Ifitde- 
s| coys accidentally, it creates constantly, and lor this very reason cer- 
tain passes must necessarily remain where the swiftness, ami conse- 
quently the depth, will increase instead Of diminishing. Such is the ease 
with the two passes that exist west and east of liretoti Island, that is, 
on one side between that island and the promontory caused by the 
canal, and on the oilier between that same island and the great batture 
which begins at (I rand (iosier Island and serves without interruption 
as a basis to the archipelago of the ('handelenr Islands, it is by these 
two passes alone that communication can be obtained between the 
Hull and the Mississippi sound wilhiii one degree of longitude. 

So much for arguments. As to the facts, the comparison of the 
soundings made in 1827 ami consigned on the tine map ol the (Jul I' ol 
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Mexico, by Mr, I'Minitiid IJIuut, with the soundings made by us, prove 

tlutt the depth of water has increased in the west pass of Breton 

Island since that time. These first soundings give 38 feet only on one 

point of the coast; everywhere else they give i-s and ~i feet. 

Among all the advantages we have pointed nut in this predestine! 
locality, there is one that we have mentioned too concisely, and which 
plays too important a part that we should not dwell upon it now. It 
is the nature of the sea-bottom ami of the soil of the island which tin- 
eanal will have to cross, lieiteratcd geological soundings that have 
uniformly given us 11 feet of sand day enabled us to verify thai it is 
impossible to find a species of clay more (inn, more homogeneous, and 
more resisting. The anchor bites freely, and once imbedded in it, runs 
no risk of dragging. The vessels are. therefore, certain of being able 
to lie at anchor outside of Ibe canal as long as may be desired, under 
shelter of either Breton Island or Uinl Island. 

Tile precious quality of this soil will be again evident when we take 
up the questiou of const ruction. 

These grand conditions once determined) their consequences may be 
drawn naturally. The vessels arrive from the high sea Into a Sort of 
gulf, opening dne east, anil riiTiinischbed to the south by (lie northern 
bank Of PaSH a Lout re, to tile west by the river and llird Island, 
and to the north by Breton anil (Stand (hosier Islands, /ii, this gulf 
raitnat hi' t'tiHtal a rue I;, a rri/, in' an inlet. ttx tlt-jit/tx ritrif in On: ultra it 

line 90 to ,'iii feet. The •Ught-komm on Breton Jslawl mat that an the pier 
of the canal will point ant the entrance to the tatter. 1' la-re u-ill be. there- 
fore, no necessity for pilot* ; no port will o'er have an easier and mate 
iliifft access, 

ll. fs useless to add that, nnlil their enhance in the canal, the ships 
will have no need of tows. Once in the eauai, the lowing will be per- 
formed by means of locomotives running on a railway built on the top 
of one of the levees. It is, theielore, only after their arrival in the 
river that the ships will, if the wind is not favorable, employ tow boa is 
to ascend the river. 

Of all 1he conditions we Inive set forth as necessary to an artificial 
opening of the Mississippi, two yet remain to be fulfilled — the creating 
of a depth of T2 to Lit feet, ami the assurance that this depth eaiuiol 
be altered or reduced by either the sea. or the river, 

These two conditions do not depend on topographical or hydro- 
graphical data, but on the construction of the eaual itself. 

Section '.y.—ih'u ugh! ami van*! 'ruction. 

It may be asserted with confidence that no work more important in 
its conseijiiences has ever presented fewer ililUcilltios of execution, and 
involved less cost, than the canal of which we have demonstrated the 
necessity. Consequently, ils description need not be long or compli- 
cated. 

First, thedtlVereiieeindeclivily ltd ween its two extremes is of 4X foot ; 
the difference of level between the waters of 1 lie river and those of the 
sea is only of :t feci, in ordinary conditions. When the river rises, the 
sea may be below the level of the river as much as six feel. 

The slope o] U led on the horizontal Hue is almost entirely level 
lion i a distance of 3,000 feet tin in the river; it. is I he re fore reclaimed by 
a single lock, and outside of. this [lie eaual may be considered as being 
perfectly lux el. Kill lor the necessity of protecting the talus against the 
surf of the sea, there would he no necessity for anol her slniee at the 
other end. 
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It is an entirely level country, witli its obstacle* t:* » overcome, tio 
trenches to be made, no rivers to lie crossed, no excavations in bo made. 
Its »H mentation presents no difficulties ; no fears need be entertained 
nt' (titrations or leaks occurring, save those that might affect the solidity 

of the work, It is in tin tli a gigantic ditch, unsheltered, perfectly rect- 
ilinear, and of complete uniformity on a length of six miles. It will be 
a great undertaking only by its dimensions and its results. 

To determine these dimensions we must remember the object of die 
canal, which is to open a large road to sea-navigation, to slrijus and 
M earners of the greatest size ; fo continue ill some way the draught of 
I In deep sea and oft lie river without sensible interruption. 

I tut lew examples of analogous works can lie eonsulted by way of 
comparison, ;iu<t among them only one has been executed, another is 
now in course of execution ; ihe two others are as \ei but projects. 
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We owe siiiiu- explanations on the remarkable differences presented 

by the dimensions proposed by Its Compared with the others in the 
above I able. 

The prevailing though) in om mind has been u> leave free scope to 

the creations of the future, and, while remaining within the limits of 
whtil is possible and reasonable, to give a wide margin to the already 
manifest tendency to constructing very large slaps. Therefore for all 

t he dimensions ehiimeil for their admission, we have gone beyond the 
given corresponding tlgnres for the other canals: i'4 feet draught at 
low water; (on feel locks; Si| feetof openings to the sluice*. We have 
taken as a basis for these speculations on the future, the dimensions 
of the largest steamer ever constructed^ except the Great Eastern. 
flie Adriatic has a length of :;i.*i feel ami a width of 7-" t feet outside the 
wheels. 8hfi draws 23 feet of water and measures 1,1 It tons. 

The Groat Republic, the largest sailing vessel existing, draws 23 
feet and has ji length of :tnii feet and a breadth of H feet. 

Some time w ill elapse before New Orleans eau see vessels requiring 
sueh outlets arrive al her wharves: hut. at all events, if such should 
come, she will be able to admit them. Mowevw, there is a figure for 
W hid i we have remained far below the large sea-canals: it is that of 
the width of the canal. It is only 100 feet; that is 10 feet less than 
I he narrowest of these canals, the Caledonian Canal. 

It must lie known, (irst, that I he Caledonian Canal, however small ils 
Section, gives access to the largest merchant ships and to steamships 
ami propellers of a large tonnage. Moreover, in its length, which isof 
fifty-nine miles, comprising thirty-eight miles in Likes Loehy, Oirh, ami 
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NYss, there is umcb circulation In opposi te directions, it is, then, ncccs 
aary that two large ships should bo able to pass each other. The 
same condition exists iti all other canals mentioned. 

Such is not the ease with our Mississippi (janal. Circulation there 
can only rake place in one direction according to whether the towing 

locomotives arc going from I lie river to the sea or IVoui the sea lo the 
river. By this combination there is n gain of one sluice, and lor a long 

.: > '. : i..,: :ti i ;.i ..,i. » : »i .... 
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tat canal is c,|iii\alcut to ft width of ""O feet i" canals where ships 
meet and cmss each other. J.ei its add here, Moreover, that toward 
the center of the canal will be found a basin, <J00 leer long and UOO feel 
wide, to lie used as a wet-dock. 

It will be easily undei'slood (hat tins system would have been IflopOK- 
liblo had llie eiiual liad a greater length. The lime neeessarv for the 
gwage would have occasioned too mueti to ships awaiting tiigresfi or 
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he average of 574 tons pel 1 ship, would give 20,084 tons. 

The time necessary to cross the two sluices being ahoui ntty minutes, 
it will lake llie locomotive one hour and ten minutes to take the vessels 
and run llie six miles, This moderate speed has for object not to injure 
(lie embankment ; ench trip will then occupy two hours, 

At the rate of twelve trips per day il is three ships, or little over 1,700 
tons, per triii, Nothing can he more practicable than these ealciilulioiis, 
although they correspond to a circulation double oF that which takes 

jilai t the lime of (lie .year when llie commercial movement attains its 

maximum. 

If we follow the plan iff the canal in its short am! simple line from the 
river lo the sea, we willliud at its head, on lite Mississippi, a lighthouse 
placed on the upper embankment ; the object, of this lighthouse is to 
point out to shins COttling down where Ihcv must stop, 'There is to lie 
formed from this embankment, runnini; to a length of half a mile, a 
wharf alone- which the ships, and tows they may need, will line them 
selves. Behind the wharf and at I he head sluice is placed Hie house of 
the keeper of the canal ami the customhouse olltee ; opposite, on the 
other side of llie lock, is the building used tis llie locomotive depot, and 
containing a machine-shop and a store-house lor the urgent, repairs ami 
supplying of lite vessels. 

The bead sluice, of a width of SO feel, yives entrance into a lock KM) 
feet in length, closed h\ the middle sluice; the latter gives passage 
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into a channel formed by levees in embankments. Prom this point 

'lit* shape of til' 1 canal is uniform ns far as t tic* sluice at the sea head. 

This profile presents a section WO feet wide at the low -water mark, 54 
feet deep and :so feet wide at the bottom. The slope of the banks or 
talus is therefore, on each Bide, of 35 feel base for 24 tV-*-t height, that is 
about \.\ to I, corresponding to an angle of 3U°. This easy slope ja 
more than sufficient, with the compact nature of the soil, tor the pres- 
ervation of" (lie luniks. 

(hi the right anil left of the waterdine, a berme L5 feet wide is 
formed ; it serves to receive tin* failing in that might occur in tl>i* upper 
levee, and also to iucrea.se the strength of this levee and consolidate its 

base. 

On each side of this hast 1 rise*! kite levee formed with the earth from 
the canal. It is LO feet high, and consequently meets the oppor level of 
r.he lateral walla, tin- brick-work of widen is.;t feet above the bottom of 
the canal. The irtdtn *>* rlie levee at its top is 15 feet, anil lor its greater 

solidity it will have 00 feet at (to bos* : (I is .i slope of JO, corresponding 

to an angle otlOP, 

On the lower levee (in relation to the river) Uie railroad for the fcew- 
ftge Of the ships is built. Two turuing-taliles, situated at. the two ex- 
tremities ol" tin' line, permit tlie direction of the locomotive to be 
changed. 

From the miihlle sluice the canal runs a distance of 13,880 feet in 
mainland on a level. It is a prairie, uut in the last, mile by a leu unim- 
portant lagoons. It crosses then the large bay on a width of 5,000 J'eet. 
It is during this passage that ii spreads on: in the basin thai we have 
mentioned. This basin will he used as a wet dock lor the dredging- 
machines for the boats employed in the service of the canal, anil for 
t lie vessels which, for some reason, would need to stop on their way. 
Coming nut. of the bay the -canal runs I, (KID [Vet through a prairie; il 
tuns again Into a series of lagoons of 3,000 feet, gains land once more 
for a distance oi 2,600 icct, and li'nalh crosses a last 'nay of 1,900 feet 
to arrive nl Pavilion Island, which it cols upon a length of 100 feet. 

It. is on the outer shore of this island — that which faces the sea — that 
the pile of masonry intended to contain the seaward sluice is constructed. 
There, also, W ill be 1 he house Of the keeper of tbc&llltCC. 

The two arms of the lateral embankments uf the sluice on the sea- 
side, from the head of tin* double pier, which, starting from ihis island 
in t lie direction of Ihe axis of the canal for a distance of 3,000 feet, 

where the depth of 34 feet at h>« water is lonnd, These two piers, be- 
tween which it; will be necessary to excavate the batture, are the only 

works of art in I he canal. And this work can only lie looked upon as 
a feeble specimen of analogous conceived and executed by modern 
science. Thus the dike of Uherbourfl !ia> 11,300 feet of length, in 
depths of M feet of water. 

The pier of Plymouth has over IjMM) feet in 31 feet of water. The 
dike in the liny of Delaware has .Vino feet in ft depth of ii feet; that 
destined bo Form the port of I'cluse. for the entrance to the Suez Canal, 
will have 18,000 feet of development until it attains a depth of L'4 feet. 

The south pier on which ihe railroad will be built, will terminate at 
its end by a large mole of LOO feet diameler, in the center of which will 
be, placed a light -house with lenticular apparatus. 

The description gives a complete idea of tin- canal. We have now to 
show how Ihe depth of 2 1 feel which we have given it cannot he sub- 
ject to any change, cither in increase or decrease. 

The Increase in the depth would have the inconvenience of under- 
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mining the foundations of the masonry or tlie base of the embank- 
ments mill product! ii caving in, This danger is not, I" he feared mi Hit' 
river side. Ir will be aeeo that it^ waters scarcely penetrate in the 
canal; it could, therelbro, only exist from the sen side: but, when the 
sea threatens, the OUtCT lock is immediately closed and the whole channel 
in us smooth as it pond. As to tin- bottom of the lengthening of 3,000 
feet situated between the two [tiers, its depth and its skelter are such 
that the sea will remain smooth there at all seagoing, 

There remains the otherwise dreadful danger of a reduction in the 
depth ; that is, ft redaction in the -I feef depth originally given to the 
canal. Then, again, (lie cause- would exist either in n hur formed at the 
enhance of the canal in i he sea, or in alluvions deposited hy the waters 
of the vivev. z\s regards the sea we have seen that, the ennn) opens on 
(he west pass of Breton Island, at u point where the water* of the 
rittlf becoming compressed increase in speed, ami rather tend to deepen 
their bed instead of tilling it. This circumstance is wulllcieut to prove 
That the sea, instead of forming a bar at the em ranee of the canal. 
Would, if a foreign agency creati'd one there, take it crosswise and sweep 
ii oil. 

(.'an we fee) as st't-uvf on the river side ' The waters as (hey enter 
the lock bring at each sluice full a volume of 14,400 cubic fret, ?epie 
seating ahoui <s,"j cubic foot of earth. It is apparent that, with twelve 
sluice-lulls per day, the progressive Idling up of the eana) might bo 
(eared, hut a very simple disposition, sanctioned hy experience, enables 
us to avoid this inconvenience. A gate made in the COoter of too laterals 
forms the opening to a vault which crosses the thickness of I his mason- 
work and opens on a discharging canal. The sill of lids door or gate is 
0U ft level with the water line of the canal, and it is closed when the 
waters of the river enter the lock, So soon as the level is established 
between the lock and the river, and when the ships have passed from 
the river into the lock, instead Of opening the gates of the middle sluice, 
tins lateral gate is opened; the river water, which, from its lesser den- 
sity, has in great part tlnatcd upon the salt water, runs out by this nul 
let, and the gates of the middle sluice are only opened when the level 
has come down to the water line. Hy this means the waters id' the 
river only penetrate into the channel in very ! rilling quantity. 

Ilcsides, if any accretion were formed in the channel or in the locks 
on the river side, it would he sullicient to take advantage ol the season 
when the river being at low water mark and the sea at high water, (the 
level of the hitler is a tew feet higher lhau the former,) to use this 
difference of level for sweeping oil' of all deposits that might have 
accrued, 

As to the aeeret ions we might suppose would exist in the river nt the 
entrance of the head sluice, tin/ study of the river's course has proved 
Uml, from its natural regimen, they are not lo he feared, the accretions 
forming themselves on the opposite bank. 

Thus, all the objections that might be raised against the opening of 
an artificial outlet to the Mississippi have been met. The circumstances 
in which we execute it must free its forever of all fear that those two 
great obstructors of (he passes, the Mississippi and the sea, could in- 
spire. 

KJCPEKBBS A Nit j;t'\ km Ms nt* TflS CANAL. 

The estimation of tin s| of the canal and its revenues is subdivided 

iu several chapters, which maybe recapitulated under llic following 
titles; 
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l. Value and supply <>f the materials. 
-. Order and direction of the works. 

.1, V id tk' ul" tin* works. 

!. Menus of execution. 

'<. Kcvenucs oj' (lie canal, 

I. — Vahte mitt mijtiihi nf the ftictlerialv. 

Tin* necessary materials are wood, granite, iron, cast iron, brick, 
li , Miiiiil, pozznlnnu, shell*, uml fttfiT, 

Kxiimining, uecnnling to (lie rides of engineering, the resources pre- 
sented by (lie locality, we must he surprised to Ibid so many assembled 
on this spot. Bxcepting granite and iron, we Had all t he oilier materials 
on the spot and iu a very limited spare. 

WodIi, — )t is well known I hat the roasts of the Mississippi are one ol 
■'In 1 greatest markets I'm pine and cypress lumber, l-'or more titan hall a 
century France and England have Iteen receiving cargoes of luroher 
shipped froai Sliip Island and lVnsurnla. Now these two points arc 
nidv ilislant. i>ne sixty mdcsnnd the ol lict'oiie hundred and twenty Utiles 
from the eaual. All I lie pine ami cypress needed will, therefore, reach 
us by a direr! line of navigation. 

The [line togs lor (lie piles will eoaie at $."} per thousand feet, deliv 
ered ; I lie same sold as Worked timber wilt not cost over *10 per thou- 
sand feel ; two inch pine boards will be worth $11. 

The e\ press tindier nil! eoiue at $23; the cross-ties for the railroad 
will cost To eenls apiece. 

Oalt timber brought from Sniul Louis, bj the way Ot Hie river, mn> 
he calculated at $35. 

luux ami i'ASTINUS. — Iron will only be used for smith's work, and to 
strengthen joints. It is an iaiporlaiil mailer in our ealeulatioiis. It nia.v 
be valued at 7 cents per pound, and at I cents — all delivered. The east 
iron will be used principally I'm' the railroad, and will cost $35 per 
thousand pounds. 

tii: with,- — The granite will he shipped from Boston, bored to order, 
it will eosi $1.25 per cubic Foot. 

Bricks. — No better earth tor the manufacture of bricks can be found 
than thai Coining from the excavations of the canal itself. Thc\ will 
Lie made on the spot at a cost of $7 per thousand. 

Lnn;.— Wc have mentioned an island near Fort Saint Philip, called 
■• i/ile a ( 'oipiilles."" (Shell Island.) Il is a large mound furnishing all the 
material for the manufacture on a large scale. This lime can l>e made 
at. a cost of To cents per barrel. 

Poz/ni.ANA, — The marlv daj ol' which we have spoken will furnish 
the artificial pozxolana intended to change thu common shcll-lluie into 

hydraulic lime. It may lie valued at 30 cents. 
' Sands, suklls, clay. — These materials, which are to be found on 
the spot, have no other value than that of the neeessan labor to gather 
I hem. We will sel I hem at 10 ecu Is per barrel. 

FUEU — The only cost, of fuel will be the labor and transportation from 
Hie banks of Iheiivci' to the spot where it will be used. The ine\ 
huustible nil. miily of drift wood on the river furnish logs, which the 
inhabitants on thai coast, have split, ami sell as eonl wood to the 
steamboats. This wood may be rained at $2 per cord. 

Orrlrr uml direction <>f tin irork. 

in older thai the following estimate may be understood without an 
examination of the detailed plan Qf tliecaiial.it is proper to indicate 
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how the works will lie organized ami how conducted, ho as up be ci>:i 
[deled in ttie space of two year?. 

Tin* lines of axis and outlines being marked on tin- ground, ft gftllg 
*if ditchers will dig up till (In 1 cube of earth on tin- bank of the river 
that exceeds the level of its waters. Then, two dredgiag machines of 
:;.~i horsepower, and capable of exoavfttiug tin* depth of 12 feet, will 
commence at the hank of tin- rivet; they will clear all that space id be 
occupied hy the lock add its sluices, leaving to tin.* sides of this bitt'i . 
Ihe necessary talus to prevent I lie raving in. 

This luinp once cleared, one of the machines \\ ill dig en the ftx'lR uf 
the canal n passage Of 30 (ect.itnd, after following (lie passage for - ii dl> 
(mice ot I'M) feet, it Will place ilself crosswise ami will begin the OXetl 
vinioii of the channel on one of its bank*. The other machine, passing 
by the same road, will turn in the opposite direction iVom the thst, and 

will commence with the channel on its other hank. They will enniintfo 
this operation indefinitely. 1'cbind them a dredge boat of fit) tinrstf 
power will proceed to the tinal excavation, t<> the total depth of 24 t'l-et. 

Doping this time three wile-driving boats will begin driving the m-ecs 
saiv ) tiles for the formation of a dike in tin- river, in tended to inclose 
in front the space of the look. Another of these Wonts will drive tlte 
piles of the dike at the end of the apace where rhe dredge h,iat,s will 
have entered the channel. 

When the (lilies will have been completed, a drainiiig-inaohinc of ■'!" 
horse- pm»-er will empty completely the space and maintain it perfect! ,\ 
dry. Then will begin the driving of the piles for the construction ni 
iljeiirst floor. A trellis .-work wilt be placed OU these [tiles, anil tin 
hollows filled with baton, The trellis will he covered with ft lloor, on 
both sides of which will begin the lateral walls of tin- link, A second 
ileitis work, with a band under eaeb counterfort, will extend the whof- 
length of the liM'li between the lateral walls, and will receive the double 
flooring id' frame. 

The mason-work iif the lateral walls will be lit feet high, 12 feel 
thick at ihe lop anil i't at the base, ll will be buttressed till the land 
side by 'SI eoiuiterfoi'is of same thiekness. The outside facings of the 
lalerai walls will be of granite, the interior masonry of UrfcktS laid 
hydraulic eenienl. 

While, on the river-Side, the excavating* of ihe channel and ihe i 

sniictinn ol the lock will be carried on, the same operations will hi' 
performed on the sea-side. 

A dredge of oh horse power, with capacity |o excavate Jl It-el, will 
begin the excavation from the deep sea side, going toward I'iivitlun 
Island, on a lino with the axis of the canal. When it will have e\c;t 
valed the space to be occupied hy the mole and by the two heads ot 
the pier, two pile-driving boals will come ami drive the piles, by mean* 
of which will be constructed Urn dikes, one for the head of the north 
pier, ihe other for (he head of the sonlh pier with the mole attached. 

When it will have reached a Ill-foot depth, the 50- foot horse -power 
dredge will be replaced hy another of 'So horsepower, which will con- 
tinue the channel between Ihe two piers of the necessary width not 
only for tin; channel, but also tor the foundations of the piers; it will 
work this way as far as I'avillion Maud. Then begins the same kind 
of work as at the river head, to n it, excavating of the lump for the sea 
side sluice, lengthening of a passage oil feet, to introduce the dredge-boa i 
in the tine of the channel, the excavation of which will be done oy this 
boatntiiil it will have met the two other boats coming from the rivei 
end. 
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Meanwhile, two dikes, one on the Be*, the other in the 50 foot pas- 
sage, will inclose the lump intended to receive the sluice on the Rea-side. 

Wlii'ii it will have completely inclosed, the ilraininguiaebiiie will 
drain il, ami tin 1 pile-driving, trellis-frame, beton tilling, laying nf il»<> 
flooring ami frame work, will be constructed in the manner already ex- 
plained. Tin* masonry will be made in the same style ami proportions, 
with granite lacings, like all the other exterior lacings of the construe 
tions of the canal. 

Tilt) piers and mole will have been constructed in the mean lime, and 
tbeito works are carried on simultaneously. 

The mole is a pile of brick-work (it could be constructed ul' beton! 
forming an annular cylindrical mass, whose Interior hollow is of 7- led. 
and tin* thickness of tin* ring of 12 feet. It is con fed outwardly with, 
granite on all its eireimit'crcuee, and its upper platform is also of granite. 

Filially, the piers can be undertaken independent of the oilier works. 
The first operation will he to sink indie channel comprised between 
(heir two sides, and in nil the space llioy occupy, ft flooring intended to 
level the bed excavated by the dredges, end to connect the two piers 

by a GOmmon base. 

This flooring, the bottom of which is fnli and the upper part Formed 
by a trellis lille I with helim, «il) be sank to the bottom hy panels of 
-~> feet; once levelled hy means of concrete blocks of beton having I 
feet height, 24 feet in the direction perpendicular to the axis, ami Hi 
feet parallel thereto, will lie sunk at ."jO feel distance on (lie right and 
left, of the axis of the [eamd. These blocks are hollow, ami their sides 
are one foot thick; Ihey may, if necessary, and for the better strength- 
ening, be filled with earth, 'hie face of the canal is slightly inclined. The 
two upper layers will only hn.ee '2- feet, offering a decrease of J feet on 
(lie seaside; this graded deduction will extend to the water line, where 
the length of the blocks will only be of Is feet. The H> feet, of [Iter from 
the Water-line to the level of the lateral walls of the sluice will be eon 
strutted of bricks. 

In short, it will be seen that all the dilVereni points of the works may 
be begun simultaneously, and there is no impediment, to the forming of 
six or sex en gangs, except the assembling of" so nianv woikmcii Oil the 
same spot, the difficult] of superintending such a huge number, tin- 

difficulty of suppl\ lug materials, Hie inenmbr; e caused by the arrivals 

and other obstacles that will be understood by prnclirnl men. It is well 
understood that the order of the works may lie modified according to 
circumstances. 

We will pass now to the estimate oi the c.n-a of each pari of this 
greal enterprise, 

lithtr of tke iciiL-i, 

Section i.—iiead sluices ami locks on the river; 

Dikes $2, 7im 

Bscavatiug ami draining 29,917 

Pile driving, tielliuiug, and lillitig with beton.. .. 12,324 

Ueiicral flooring and frame-work.. 13,310 

Masonry, bricks, and granile LSI. 17<> 

Puddling, and levelling the rublush 8, Too 

Sluice-gates and accessories kjiiiu 

$259, ii_'i 
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SKOTIOJJ 2, — Channel anil iMi-I1.1nk11101.ls: 

We must set forth hero the. data .vhich Imut served us as 
;i basts for the estimates at this important pari of tin- work, 
Alter si long discussion of the analogous works performed in 

flic purls nC Toulon and Valence, on Hie Seine, and on the 
Oars of the Nile, the engineers of tbeSiiez I 'anal h;i\ e adopted 

machines that not only perform Hie excavating, but also, by 
moans of revolving carriers, transfer 1 1n- rubbish on the bunk. 
These machines, of 35 horse-power, working 250 days per 
year, can excavate 375,000 cubic yards, ;it an average cost of 
'Jl> rents. The, all horse-power engines nil) uork at the rati' 
of 30 cents per cubic yard. The work of the opening of I he 
channel is to tie done, as stated, in prairie laud, for a distance 
of 21,580 feet, and in lagoon* for 10,5410 feel, on an average 
depth of 2 feet, (hiring all this passage through the lagoons 
it is necessary to form, on each side of the canal, a easing 
made of piles and boards, rising to the height of :! feet above 
high-water murk, and preventing the sea from washing oil 
the rubbish thai is to form the banquettes' ami levee. This 
work is necessary in order In allow the levee to settle and 
consolidate. 

The digging through prairie hind will eo.st.-_ .'mil. I -in 

Through lagoons, comprising the basin 121, 008 

The wood-work in the lagoons 16, sis 

The making of the lev res, hoi It in prairies and 

Insnions 1SL'. 1)01 



We cannot, pass silently the result of the calculation of 
lilting, as compared with the excavating. We bad indicated, 
as a basis perfectly sufficient for the solidity of the levee, 
a length of lihl. feet ; that is, *»2\ feet of liase on eucli wide, 
lorn height of 10 feet ; but the disposable rubbish will en 
able us, while leaving the slope on the canal side, to extend 
the base nu the outer aide as far as Pill fen from (he ban- 
quette, which will give a nearly horizontal talus, anil relieves 
us of nil fears of the action of the sea, even in the hurricanes, 

Slicnw. ... — Seaside Eunice, (excavating already comprised 
in the preceding chapter:) 

Hikes and drainage J .... . *.">, Kit 

1'iles, trellis, and hri on work . 7, (MIS 

General flooring and frame-work - 15,153 

Masonry, bricks, and granirc . 55,302 

Paddling, and leveling the rubbish - 2,040 

Sluicegates ami accessories I, IHII. 



Si.« I Jus I, — Piers and mole : 

I'kri, — Excavating and leveling rubbish ..... $107,584 

Inferior flooring and concrete idling 151,124 

Temporary wood -work fnreoustructnuinf'picrs (5,000 
Masonry, concrete woi ks. bricks, granite heads 
Of 200 feel, both inside and outside, say 

800 feet 046,19" 

Mole. — Masonry ami tilling, granite facings- ... 50, 188 



1020, o.s,s 



i 6, rSG . 



1,000.093 
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Si'.ition 5. — Accessory works and appendages : 
Temporary building for the workmen, diving-bell, 
pumps, and fresh-water ditch, warehouse, work- 
simp - $20,000 

Draining-machine of .'JO horsepower, placed on a 

lioiit.J 8,000 

Six boats for driving piles, at *1,UHU each !J, u'lMI 

Three dredge-boats, of 38 horse-power. 812,000 each 36,00(1 
Two d ret I ge- boats of .10 horsepower, i&lN,nt)0 each . . 30, iliH) 
t'ostof tools and instruments, at 10 percent. OH tirst 

cost - 30,000 

Single-track railroad and accessories 70, (100 

Two locomotives 80, WO 

Sundry buildings, admjmstratorfsbouse, lock -tenders* 
houses, stores, depots, workshop for tlie machinery, 

&c . V>, UOtl 

_ si'tU. (Km 



The capital strictly necessary, revolting from what precedes, 

mnsi therefore be nf 2, 2£l, 5(19 

Jlnt it would not be prudent, in hydraulic calculations, to 
place unlimited confidence In an estimate. In order to meet 
all omissions and unexpected casualties, it is wise to add 1-5 
lit the total amount, say 444,313 



Which brings tiic total at 2,665,882 

H we look back to the topographical description of the country given 
by us, it will be remembered that the canal crosses a region nt' low 
lands where the. sea brings her alluvions, and which she sometimes de- 
stroys during her storm. The double dike, of the canal, six miles in 
length, will break the efforts of the sea, and annul its swiftness in that 
section. The result, will he that the lagoons will become real basin S of 
precipitation, the hays will become lagoons, in be Idled up in their turn, 
and thi' water will recede forever, Idling a new continent rise, 

A few years will be sufficient, even if we consider only the actual ra- 
|iiili!> dI the increase, to correct permanently and securely to the con- 
tinent of the left bank of the river this archipelago now idled and 
leveled. Thereafter a licit levee, similar to that of I lie canal, is ad I ha; 
will be needed to protect this new soil from the inroads of the tJtilf. 

The river levee protecting it on the other side from the overflows of 
1 he .Mississippi, we will have eompiered front the sea apiece of land of 
nearly triangular shape, having six miles for the height of the trian- 
gle and about fifteen miles at its base, thai is to say, asnrlucenf about 
forty-!! \ii square miles. This surface, perfectly plain, formed of iirgilo- 
silieious alluvions, would probably be suited to all sorts of cultivation, 
admirably developed by the salted atmosphere, so soon as the soil 
would have been properly reclaimed from its saline conditions by peri - 
ddieal overflows of fresh water, regulated by means of sliueis con- 
structed in the levee of I he river, 

R, MoNTAKlU. 



| Maps not ] Hinted. | 
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HBI'tUtT Hi' lsOA.RO OF RKOIKEEBS UfON t 'ATTAIN' HOWRLL'9 PECWKCT 
KOH v >iUl'.< ANAL CONNECTING Till'; MISSISSIPPI .RIV15K WITH Tilt', 
oii.i-' ()V MkXtUO. 

Tl»' board of engineers constituted by Special Orders No. 8$, dated 
Headquarters Corps of Engineers^ Washington, !>.<'., June .'in, 1874, to 
consider and report upon cite plan submitted by Capt- 0. W. Howell, 
Corps of Riigtuwi'S, for * alii p canal to connect the Mississippi River 
with the Gait' of Mexico, in the navigable waters thereof, made in cum- 
pttance with a resolution of the House of Representatives, passed March 
1 1, 1871, have the honor to submit thia report. 

The resolution referred hi is as follows, vtg ; 

Rntatitd, 'Pint die B**tuiftfyof\Vau lie, unit is Iteivby, iwiiu'stfii) to MMtw sm DXMsittfUinn 
ui'l .irrvcv, with plan* >m<l i*iimut''» «J' t-ust, tu be uutilu By.Mi officer u£ wigitiesw, for u 

»hip-railnl tu I'ultfiM'l till 1 Mi-.-i- ipjij Uh'CI with Urn Unit tit Mexico, m* (In 1 tlttvfgitblll IV*- 

:"b ilii'imi, ni .•■!<'. ilid ■•<■■* ,:,,,■! tDintHMMM ftt military, imvul, nidi cumtnarclal p«r- 

[nirti'H. Hint Ui:U In 1 i' , |nul U|nt(l tiw fallibility i»f fjifr ftj}in0 hi Hii' Mine*,* lif Iti'pri^.nvlHtiv^ 

In compliance! with the- foregoing order the board met in the city ot' 
New Yorfe mi tin* 25th day of hist July, and held a number of meetings 
during thai won til, and siihsoqnently thereto, us shown h> the minutes 
of proeeeduigs transmitted herewith. 

At these several meetings there were examined and discussed not 
only Captain Howell's project for the fort Saint Philip ship-canal, as 
set forth in considerable detail in bis report of February, II, 1873, ami 
tin- accompanying charts and plans, but descriptions of and reports 
upon similar works successfully executed by Knropean engineers. 

Il being deemed expedient. before giving a formal expression to their 
opinions, to iriidt nud examine the silent the proposed canal, as well 
as to obtain (be views of local engineers upon the subject under eon 
sidetuliou. tire board adjourned U> meet in New Orleans. 

The board accordingly re-assembled in Unit city on the 24th day of 
last November, :ind on the iVilli proceeded down lite Mississippi Kivcr, 
viewed the proposed location of the canal, and visited Forts Jackson 
:.nil Saint 1'hilip, both heavy structures, resting on an alluvial formation 
in all respects similar to that through and upon which the canal would 
have to be constructed. 

The Southwest Pass was also visited, and the working of Ihc dredge 
boat at I'assa I .outre witnessed. 

The opinions of distinguished local engineers were subsequently so 
I ■■•iied, and those submitted in writing ,iro attached to this report. 

The views of prominent citizens of New Orleans interested in Un- 
commercial welfare of the Mississippi V alley were also obtained. They 
are fairly set forth in an article published in the. New Orleans l>ud,v 
T ones, hereunto appended. 

The conclusions formed by the board may bebriolly stated as follows, 
viz: 

i. From the facts and data presented iu official reports and other- 
wise, from the experience gained on works of (he same character, 
and I he many improvements made in the practice of hydraulic engin- 
eering within the lasflwciity-tive years, bill, more particularly and per 
tinently, from the character of the borings made b.v Captain Howell 
upon the Fort Saint 1'hilip Peninsula, across which the proposed canal 
is to run, the board is of the opinion that QO extraordinary engineering 
difticiilrics in the construction and maintenance of the canal need be 
apprehended. But it is suggested in older to avoid beds and pockets 
of quicksand known to exist at some points in this locality, that the 
precise line of the canal should not be decided upon until a nunc 
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lioroogl) r \,i,niii:ii uni r>f ( he snh st put n lias liri'ii made hj Inn-Jugs. If 
Is not improbable that such an examination may indicate ' 1 « i ■ expedien- 
cy, ami perhaps tlii' necessity, not only of adopting a curve, or a series 
of curves, in preference to a straiglu lia« for tin 1 axis ot' the canal, Imt 
also nl' selecting other points Of termini than those recommended by 
Captain Ilowi-lj, 

Indeed, one member of tin' hoard is in favor of locating I In- (lull Icr- 
minus to tin' northward, and consequently tinder tin* lee of Sable- 
Point, ami <if scc-m in« Mm requisite depth ot' water into Isle an Breton 
I 'ass liy dredging. Tins would naturally carry tin* river icnuiuii.s 

nearer to Fort Saint Philip, and perhaps within suitable distance from 
itu' work to satisfy the requirements of a good ilct'oist' without the 
erection of special works for that purpose. The question of affording 
adequate military protection In tin- oilier end oj flic canal forcibly sng- 
gcsls llii» head of Isle an Cietun i'ass, nortli of Sahle Point, as tho 
[i roper point of outlet, for the reason that suitable defensn e works can 
be established there jif less cost ihau at any other point, loll nil those 
questions arc deemed essentially subordinate. They WO St, "I necessity, 
yield to the paramount consideration of adopting tbat locality for tin* 
canal which shall best secure tbe requisite stability for the sulm and 
bullimi of tlic prism ami (he foundations of tin* locks. 

'J. With regard lo tin* plan submitted by Die engineer in charge he 
lias stilted that it was prepared while pressed with other important 
duties, ami tint, under tlie circumstances, it was not possible to perfect 
all details of the project, OC lo make the numerous Iwiugs which are 
considered n necessary preli miliary to a precise location of the route of 
tue canal throughout its entiie iengtb, Tbe estimate submitted can 
therefore only be regarded as an approximation to the probable cost of 
■ ite work. 

.;. The hoard approve the ilebouebe" of the canal into the Gulf waters 
nt Isle an Breton I'ass upon tbe ground tbat the advantages possessed 
liy t hese waters ol' ample ami permanent depth, ami good and eapaeitms 
anchorage grounds, are not, only adequate to Die objects in view, Imt 
are greatly superior to those which obtain in any oilier locality. A com- 
parison of old charts with tbOSG that arc more recent, both verified by 
Captain Howell's survey, shows qidte conclusively thai, the depth of 
water in this pass, as well as upon the bar at its opening into the Gulf. 
is quite permanent; ami the board coincide with Captain Howell's views 
that existing circumstances promise n continuance of deep water in this 
pass. 

I. The hoard also approve the location of the inner end of the eaiiat 
ipon the straight portion ol tbe Mississippi River below Fori Saint Philip, 
at such distance from thai work as the linal examination and borings 
shall indicate as most suitable, >U\v weight being given to the question 
of providing adequate military protection fur the work from existing 
fortifications, or otherwise, as may be found most advantageous, 

[For a description of the canal, ill order to understand the modifica- 
tions recommended, reference may he made to Captain Howell's report, 
and Ihc accompanying plans herewith returned.] 

5. Captain Howell's project for the construction of the I iff -lock con- 
templates a eotl'er-dani surrounding the entire lock. The board enter- 
tain doubts ol" the practicability of" this method of construction at ;i 
reasonable cost, owing to the nature of tho soil and the engineering 
difficulties consequent thereon, 

In view of this circumstance, and upon a suggestion made by the 
senior officer ©f tbe board, it is believed the apprehended difficulties 

may be avoided by replacing the side walls of Ihc lilt-loci, chamber 
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with gentle slopes of earth, mid constructing the upper and lower lock- 
gates, wiili their foundations and side walla, separate from soon other. 
With these changes the foundations of the ends of the lock can be laid 
by any one ol the several processes well known Go engineers. Tin* hot- 
tutu and sides of (lit* lock-chamber should In* riveted as tar as neces- 
sary. 

(!. The following modifications of the proposed dimensions of the 
canal are recommended : 

Length of lock-chamber increased io ."><iii feet. 

Width of lock at the gates mine**'] to 1*1) to tr> fret. 

Depth over sill, a1 extreme low water in the Gulf of Mexico, reduced 
to L!."i feet. 

Depth Of trunk of canal, lit extreme low water in Gulf, (no! changed,) 
•J7 feel. 

Width of canal ;it bottom, (not changed,) 200 iwt. 

Sides of canal iu slope about t upon I. 

A. suitable aw angement of si idee-; must in* utade to meet these pro* 
posted changes. 
Tin- foundation and construction ol the giiurd-lurk tllftj In- the .same 

as for one of the gates of the lift-look, 

7. The jetlces, extending the eaual into (he deep waters of Isle an 
Breton Pass, will doubtless require more material than the plan sub- 
h lifted byOaptutn Howell contemplates: but inasmuch as the length 0? 
these jet tees and their euiiie corneals depend, to im inconsiderable ex- 
tent, Upon the position selected for them, no very accurate estimate Ol 
their cost ean he made until the (inal location is determined upon. 

s. It is evident from the foregoing that the necessary and unavoidable 
absence of sufficient data to determine the best location for the line of 
the canal across tin* peninsula, including its termini, ami particularly 
ns dekmclie by jet ices into Isle an Breton, renders it impossible to make 
a close estimate of its cost. 

A new estimate, resulting in pari from a revision of that made by 
Captain Howell, has been rendered specially necessary in view of the 
modifications of plan recommended by the board, it is believed to be 
ample to cover the cost ofteonatructing n canal of the dimensions given 
above, located within the limits designated. The estimate amounts to 
$10,273,000. 

The subject of the improvement of the pisses at the month* nf I lie 
.Mississippi will be separately presented. 

!.'es[iecttully submitted. 
New York, da una rv 8, ISt-i. 

JOHN NKWTUN, 
l.lrut. Col, Engineers, Uvt. Mnj. (leu., I', & .1. 
Q. A. GIltLMOKE, 
Mnj. *■/' Kiit/itifrfu, Urt, Sfttj, Gen., ('. s. _l. 

ti. K. WA&KEN, 
l/'i/'. <i/' Kiii/Iiiiti-h, Ilrt. Mttf. (int., V. X, A 

WM. I'. OKAIGHILL, 
\litj, ui' Utiiihwfiv, lift. Lieut. Col,, r. s. I . 

C. WHIT/HI,. 
Itttj. Of luUjhinrH. lift. Mil), (nil,, V. N. .1. 

t 1 . \\. WORRELL, 

C'ljilniu it/ Kiiii'hteri'M, Hrt. Mtij,, I', S, .1, 

No: iiiltv eotrtitttrhig, my views will be present*'*! inn separate tt-pi t-f. 

.1. U. 11AKNAUI>, 
t'nt, nf Engineers, nmJ !'>>■!. ,?/«/, Oen. t ('. X. .1. 
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3. 

N r/.v V cm k ,J(in ii-h-i/ 20, 1*71 

GbNeral; Having dissented from the views of the unvjority of the 
hoard of engineers convened by Special Orders, No. 8 J, June 30, 1S7;1, 
to consider find report upon the plan submitted by Cant- 0. \V. Unwell, 
corps of engineers, for a ship canal to connect the Mississippi Bivcr 
with ibo Gulf of Jfexico, [ state, at the outset, that, in making sepa- 
rate reports u}k>u the particular H plan ''submitted, and upon the al- 
ternative of Hie "improvement of the passes," my object, will bo to 
[trove — 

I fit. Thut (ittmimiiKj that a canal Is to he nnulo, the plan now sub- 
mitted audioes only io show thai a more protracted and more eonipre* 
lienaive siudy is required to lU the location and determine fcuegwwrrti 
details of construction, and to make at) estimate which can rightly bo. 
considered approximate, 

2d- That before resorting to art artificial work at the difficult and 
costly character of a (t fthiivosunil,'' a more attentive consideration o? 
i lie superior advantages or the natural mouths, and of she fair proba- 
bility of utilizing them, is needed. 

Furthermore, I nihl, that neither difficulties nor ousts are to Ik* 
weighed against the demand for an adequate navigable out lot to tlio 
Mississippi itivor, whether Miat outlet be ft canal or otherwise ; but the 
" whether'' here becomes, ns i think 1 shad show, the symbol of a ijuea- 
lion nut yet solved in favor of the eanal. 

The tirst proposer of a ship-canal appears to have been .Mr. Ilenja- 
mill Btlisson, who, in 1832, suggested that a canal " sis: and a half miles 
long, commencing on the left bunk of the river, ii t\-\v utiles below Fort 
Saint Philip, and entering the sea about four miles south of Breton 
Island, would (tfford an easy and sale access to tlio river to vessels il raw- 
ing l'o feet." Subsequently, Lieut, n. Poole, a graduate of the Military 
Academy, serving as topographical engineer, surveyed (or, mom accu- 
rately speaking, recoouoitered) this route, and reports (1837) that a canal 
here " otl'ers a fairer prospect of opeuin;j the Mississippi to shifts of the 
largest class, than any other plan that has been spoken of." 

But it remained ibr the late Major \V. II, Chase, of the Corps of 
Engineers, to give the canal project n defined form by projecting in 
an official report dated February ii, is:j7, what may be (though without 
drawings} properly styled a plan for "a Ship-canal to connect the Mis- 
sissippi kiver with the Calf of Mexico," This plan is bust, exhibited by 
an extract from his report, lie says: 

Tht! obstacles presented to tin KM? entfsnoe ,»f the Mississippi by vessels drawing 12 
l,<i>l. ..I wut.nr, urc productive of jjrnrit injury to tlio commerca of New Orleans, ituJ tequila 
1 1. In- promptly removed, or, /ait ins t" br tlimr., tin- uonstmctioti in a ship-eanal on tlio phm 
indicated Jiy Major Utiisson, should In: ri'suvii-l to. 

By reference to Hutvl, the lim j of the promised caunt is exhibited, commencing at a point 
ul unit two and ii Imlt mi lea below l-'mt Je*k*0B, and extending seven miles to the shores nt 
i in i lull', iiml (banco. Uy ajettee l.Ttin yards, to :w (net water. It i* proponed tu carry into 
uffbci thin plwj nt n,iln|i-<'uii!il- 

I, lly 11 1'oiistnu'.tiiiii nl' ii ifiinril-liK'k iit the junction of the cannl with the river. Tin* 
object is to prevent the (lowing of the river into tho cmmI. 

II, Tin' i'\Ht\;iiioii of tin- inink of tlie canal, Inn f,wi wide at top. :tn tret wido at bot- 
tnin, iiinl 30 foot deep. Tin- object of su6b large dimensions ia m onoe loptovutB nut only 
tor ten Kntranc* of the bngest ship* engaged in coratnerce, but also of ships of war of tho. 
largOitclMfl, The ad\'iiut:ii;rs ortf.riug fur both olnat - of fwaeli aw oirloBB, and need in, 
i-ujuiiiellt, 

III, The Hmstmclion of thojettew or hreakwainrj of large dlitienxinns, hnring for Lh rh 
i. , i in i feat, 11 iih ii depth v drying FrOTn ■> t-0 9U froi, u ! wide &i i ip, ad 1 raised d> 

[lie It'Vel «l hi^h uiiti-r. 

II. Ex. U3 5 
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flic pracu'wihitfty of ill..-, pldli depwula Milcly mi the qu^tiun whether n look of the 
'lin:i-ii'i"!:.-i i.'juiu'-i far the iwmi^ktn of the largiartrSiMid vossohi mm bo eonUruMed on the 

b&nkfl of tin- Mi»i>^i|^ii. [ think ih'i «|ii. ■-::■.. i nun i Jisilj' iHWWtrrad iii Che uftirtnutive. 

for «■* tun refer to III.- nvnelieiliilily of inccavrtttuji; iiliooM to any dotilh in the I of lie 

MistO&PJ|'J'i Dclln Uti exliiliiti-'I nt vieion-. uoiks euiHtrnetoil by tint ftnllod Stales, uinl by 
iudtviihiiil enterprise-. k\ Foil Jackson,, on |)a< SH»8w»5ppi River, the louinhiiiims iv^W 
exc 11 . ■it'-il to the depth o9r 19 fe*t. and Were k*pl &« from water by mentis of ft jnro»ll engiue 
attached to pumps of coasldomMe power. 

Tint o|n-iiitions nt l-Wr ,);:i'i,-'ii wimp fn-ijiti-jitly iimkr my nlwrviitimi, mul I inn Urfl in 
nn doubt m to i In- p-'iivi'i pmetfunbititi at picca raring to tha depth of !W foot, and a-lso of 
the pmvticnbility i.i satnlitwWiiK a»nltd loninlutimi hy pi liwif fttr the support of the walls ol 
rmiAuHry uwessnty for the constratfion of » in.-t, 

'j'.i,';u," j'.'i' rri'iiiiicd. ilitTi'i'iiro. ihtii ii lock run be oonstnH-tud, we Imve only tutfOngitjM 1 
the tin inn al ftxenvntiug the- trunk of tho ennui end tho cointriietfci* o£ notion breakwater. 
'I'll.' marsh lytnfl Imtwu^ti the river and tho Huh', ihi*i>n>,'h which tho Hne of Ito caoml U 
located, i< inii'VMu'ii"! by wvi-iiil luiyoriH, ill) of *lm]loiv <lefitb)ul' Wfllnr, I'oinnieiH'iii"; ill the 
liver, it is plopped lo i'\mvivi to u dapth ol <J font! ntfW'tiitp stlffineOI n'uW for tho dredjt- 

.. hlne, "liirli wi., thereafter I mployetj in (lie exeft rations, the ranul being oXt'H 

voted to ,•; dtfpth of ii feci thwitgh ila extent. 

The estimate was iiii' ;i lock -ii" feel long, 50 feet wide ;iu<l 30 draught, 
of masonry, founded oil l.iuitt piles, m canal trunk <Jt>,9tM> feet long, SO 
feet wide at bottom, rtnd mo feet sit top, and 30 (bet deep, and two .jet- 
ices, t'ueii olio mile long, l.Otfti feet apart, of dimensions already men- 
tiniii'il. A guard-lock at the sea-end does not seem to have been uro- 
vitleil for. Major Chase's estiiuata for uorliuteusliip fp«» $8,610,299, 
increased to Sl^OOOjOiMt, toupve? snperintendenee cofitfngGueie«, 

Twenty years litter, li. Uontaign, civil engineer, elaborated a ]ii:ui, 
with eouaiderable di-tail. tot ;i cunul on this Identica! location, with a 
masonry lift-lock 490 by 80,\vitli U( feci tlnntgltt tit low wiiter, (minded 
by means of coffci'-clani t^n \>\\t>$ tual ^lilht^c, a canal trunk wix miles 
long, of Identical dimensions, with "piers and moles" of peculiar cou- 

stnietioli, all of which he cstimnteil tn cost t^liOV^.SNl'. 

At the Buggestion ol Mm.joi' CliBflP, the linn of the projected ttaual was 
embraced by t'tipttiiu l'alcott in Ink greatgnrveyof is:ts, "It resulted,'' 
stiys the hitter, "in showing a line ship channel leading up to where he 

proposed it should debouch, and the perforation of tho ground to a 
depth of I • > feet indicated a firm bottom of Band mixed with mini, 
tenacious of water, ami altogether such a* would he considered favor- 
able for excavatltlg, ami on which there would be no difneoity in se- 
curing a foundation for locks or structures of any kind." 

This canal project was reviewed by the laic Chief Of Topographical 
Engineers, Ool, J. *'. Ahct-t, in his annual report, December, l-Siist. 
After some remarks on the "difficulty of making the excavation and 

keeping it l'tcc in this soft woii," he slates that the execution of the 

lucks •• would constitute no insurmountable difficulty it* this bottom" 
(I, <„ the "firm bottom of sand and innd" t'oiind l>y Captain TalcOtt) 
"was iole<piati> to sustain the hicks."' 

These ;nc the only points he makes concerning engineering difli- 
colties, lint he goes on to say that the plan "would require a break- 
wait r tu protect I lie shipping in I he hay between Sable Island and Isle 

an Breton from eastern weather;" and again, that the plan "is subject 
to a very weighty objection, independent of considerations in reference 
to the Construction, which is, thai it would he exposed to the efforts of 
an enemy, and would involve the Government in enormous expense for 
its protection. This consideration would, in my (his) judgment, justify 
the Government in its rejection, and would turn all its views back to 
the previously exposed methods of improving some one nf the passes 
of the river."— (Colonel Abort's Report, 183&) 
The location of the canal project, now submitted to the board, is. to 
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till intents anil inii'|M)ses, identically that of Major Chase's. Vet these 
two considerations, made so prominent by the authority I have quoted, 
have not received anv notice whatever in tlie project before (is. The 
only reference lo it in Hie report of tin.' majority of the board is found 
in the following; 

tndofd, mil' inomUoi of the, board in in ftivotol locating iKe Gull term inns to the northward 
itinl coaseqttontly under the lee of Bible. Pointi Mid of jecurtng the reqaisite depth of water 
toro Wo mi liivtmi l'ns- liy dredging' This would riiinirally eany tlie liver terminus nearer 
in l-'i'it £&iut Pbliip, uii'i |wini|i.s within .iitiiiililf distance of that work tn satisfy I he tei]iiire- 

mi'ins of & good dofense, without tl iirii.ui of -ijn'i'lal works for thitt purpose. The 

', in*'. imi nf affording iiilfifiuitii militiii'v protection to the enter nad of the eanal forcibly 
snggests tin' bead iif Uh mi Breton I'uss. ninth of Sable Point, as tin* proper poiut 
el owlet, for ili" ninuti thai Mtltiible defansiv* works not he aiWlitiahed tlnne iu less 

00*4 than ut any olhet point. Bill nil these ijrientioiii am deemed MeMllMty subor- 
dinate. They must of newsaity yield to (he ("unmount ■•onsidetaiton of adopting that 
liH'iility for ilii' enmtl which shall host sriiw the reijmsite smbUiiy for ihu sides uud 
bottom of i lie |ii-isuintn! i In* foundations of the luek-s, * atut 

dfio.' flppwine; "the tI»boutsh into the Qttlf waitrsnf Islo-m Ureion F*w," A-e., &c, " the 
bonrd also approve the locution of ii»' inner em) of the runnl n^mi the Btt&igbt portion ol 
the HiasUsipjsi River below VYo Saint Philip, fttauchdiststK* from thut work as lue RlisJ ss- 
lunliuiiiuii iviul borliijrs shall indicate as ninst sui tattle, doe weight, being given to the <*nes- 
iinit nf jii'iivj.littp iiih'ijijfitc mititiiry pi'uttH'.iion for the work from cafcltag torttficttltooa or 
oihw sriae, ta may he found moit mivamngcons." 

These paragraphs either stt^fjvst important changes of location, 01 

they do not. From anything experience or borings into the soil has re- 
vealed, 1 do not consider as ■■ paramount," itt determining that location, 
the matters so characterized. There would be grave '■ difliciil ties," in- 
deed, in obtaining " ret|iiisite stability foi' the sides and bottom of tlie 
pristn, and the foundations Of the locks,*' if, as stated, mailers so import- 
ant as the accessibility of the canal entrance in "eastern weather," the 
protection of the canal-mouth, and of shipping in the roadstead against 
the violence of waves, and I he [noted ion of the canal- works against the 
maritime enemy during war, nil absolutely csseatial and unprovided for 
in the project, are "essentially subordinate " to overcoming sued dilli- 
culties, or to facility of dealing with them. 

When it is borne in mind that the identical local ion of four different 

engineers (Captain Howell included) was governed by tlie "paramount 
consideration," [and fl rertf sound i>»i hi/ itm ■'/',) of the shortest distance 

j'ront the rive? l<> deep '-srtt wtitn; il is scarcely comprehensible that Other 
considerations important enough to lie weighed with thin become '* sub- 
ordinate" (o difficulties of the ground. If so. the bare practicability 
evea of the present location is rendered doubtful. 

Neither observation of, and familiarity with, cngiuertug works iu Lou- 
isiana, nor the borings made b\ Captain Howell, suggest to me that any 
material variation of its location will be suggested by further scrutiny of 
l he substrata, by boring. My knowledge of the soil, indeed, prompts 
me toallirtu thai, so far as the '■ foundations of the locks" are concerned, 
(I do not allude, of Course, to abrasion by the river,) the bearing-power 
of the soil is not likely to be found better or worse iu one place than 
another. Captain Talent t found at forty Feet " linn bottom of sand 
mixed wilh mud,"* (co-n/, probably,) and the borings made by Captain 
Howell after passing through various mixtures or strata of" blue clay*' 
and "sand," exhibit generally, at about forty tcct, a stratum of indefinite 
depth Of blue clay, with little and sometimes 110 sand. This stratum 
possesses, however, in all probability, no greater " bearing " qualities 
than any of the others. Pure him* clay was found at Fort Livingston, 

I think Captain T&tcoll meant lo mis' Umi thtWgSoul his forty (est of perforation be 
found (mud mixed with nun!, (or duy.) wtituh he imuvlird as " Bran botttMn." 



W CANAL COSNRCTISG TlfE M I.S.SIS.SU'1'1 R1VKH 

(underlying nearly pare and ineo'itprossihle sand,) ;ii depths of from 
twenty to twenty- live (feet. Few works in Louisiana bate settled inure 
than Fort Living-aim. and there me good reasons for believing that th 
yielding occurred in the clay, Major Tinnbull found at the site ol the 
New Orleans custom house, after a few foot (tlirea or four) of light stir- 
face-matter, "stiff bine clay "slightly mixed with very tine sand, extend- 
ing to depth of boring, (21 fuet,) and y«l that custom-house, the walls 
Of which rest on grillages lofewt wide, lias settled nearly - foot. Forts 
■Tncksou and Saint Philip real on higher strata than this tO-ibot .stratum, 
Their settlement has linen great, hut not so great as tliat oi Fori Liv- 
ingston. 

The strata, therefore, whether *ttperfici»l or deep, are («o Farnswe 
know) all equally yielding. The mobility of the ''line sand/ wlutre ii 
exists, as it sometimes does, in strata almost dcsl it u e of ela\\ may, In- 
deed, enhance (lie didieulf ies til 'milking I lie eaenl trim!;, and of ffv (fifty 
through them to reach the lock-foundation, hut it is not likely ilmr any 

nHihitlrvd/ili: change of location should result. 

The engineering difficulties, therefore, groat na t?ie) maj '«■, li.r, c no 
claim to being ■• paramount " in the loouNou oi this canal : (li.y are 
likely to have bat trifling iniiuence upon it, and arc wholly subordinate 
to the considerations ufftce&atilfiliti — protection of its havbo"; vtgnln&t tha 
rati — protection of its wuiita ujjfU'/wl t/i< < arm//. The: late Colonel Abert 
has officially atliriued (hat the canal, us located in the project before us, 
was not only unprotected in i>eth these relations, but that it would de- 
niand works of sueh expense as to justify the (ioverniiient in rejeering' 
it, and in turning its attention to 'he Iniprnveinenl oi' the passed, 

1 do not affirm this ; I merely say (hat (lie plan which does not treat 
these matters at all is not a sufficiently complete study of the project. 

The (irst formal suggestion of a very radical change of location of 
the Caiial eaitie Irom one of the professional gentlemen whom I he beard 
consulted in Mew Orleans — an engineer whose professional life has been 
identitied with the military defenses of the delta of the Mississippi 
Itiver, and with the great engineering questions which the control and 
navigation of its waters perennially raise. (.See letferof (Jen. (J. T. ISeau- 
rcgard.) "Its location," lie says, "on the river should be under I he 
protection of the otitis of Forts Saint Philip and Jackson, due regard 
being had lo the periuancncy of the river-hank," In a draught of a 
report I prepared in New Orleans, uud communicated lo the. nieinhers of 
the board, I suggested " whether a location from Saint Philip to some 
where near Deep- Water Point, and the dredging of a small harbor 
connecting with Breton Hay, (in HI feot water,) and under the shelter 
of Sable Island, might not be better than bringing the canal direct into 
the bay, where now proposed. Such a harbor would, while tolernhtj 
sheltered, be much more easily defended against a maritime enemy." 

The member ut the board "in favor of locating Die (lulf terminus 
northward and under the lee ol'Sable Point, * * which would 

naturally carry the ri\er terminus nearer to Fort Saint Philip, ami per- 
haps within suitable distance to satisfy ihc requirements of a good de- 
fense, trillion t the erection of upeeial works for that purpose," is under- 
stood to be one of the signers of the majority report 

The Suggestions "or opinions " above cited all involve rndiral rlttiin/e 
of' turn! inn. They eoute, therefore, from throe dilfeivni sources, two of 
which are members of the hoard, and the third entitled to groat consid- 
eration, for reasons already given, (bit I go further in mggsntioii. A 
canal starling u fefl hundred yards below Fort Saint Philip, and taking 
a direction due north, (nearly,) would strike the Chtlf waters at two miles 
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distance, anil the 6-foot curve at two miles and three-quarters j thence, 
Oil a line directly north tn Hog Island, three miles distant, the wafer 
attains depths of K.i to 12 1'eet, A dredaed harbor uf the magnitude ol 
that of the North Sea Canal (f. <*, the dredged portion, say about two- 
thirds of a million superficial yards, or 136 acres) would not be an un- 
dertaking of unreasonable magnitude. It would be perfectly sheltered 
from storm* waves, while a dredged channel in water varying from 13 to 
25 feet depth, of about live miles length, would constitute the com- 
munication to the deep waters of Breton Island [Jay. The experience 
of dredged channels of approach to Baltimore, i'-t feet deep, (ten miles, 

of which live miles is wholly dredged, the rest partially,) and of At- 
chalahiyu liny, (twelve, miles long, to about eleven feet depth.) prove 
the efficiency of such channels. Instead of six miles of canal, there 
would he but tun. Instead of two jettees of a mile length eneh, of 
which the eosi is so formidable an item, there would be but the bulk 
heads (of masonry, riprap or otherwise) from the shore-line to edge of 
the dredged harbor. The canal, for its. whole length, would be ■■ under 
lite protection of the guns of FortS Saint Philip and Jackson." 

The anchorage Of BretOli Island l>;iy would still be as available as 
now. The defense of that anchorage ami of the dredged channel ap- 
proach suggests the desirableness of a work on Sable. Point, but thh 
defense IS quite another matter from Unit of the canal itself, though 
rendered essential by its existence. 

It is not necessary for me to affirm that the location and arrange- 
ment above suggested are better than that of Major Howell, Major 
f'hase, and others. 1 have only to lefer to tin* grave objections to the 
latter, enumerated by the late chief of Topographical Engineers, to set 
forth Substantial reasons for my position that ** a more protracted and 
comprehensive study is required to tlx the location. " 

In turning now from the matter of lorntttm to that of plane of con- 
struction. I do not know how 1 can discharge the duty "to consider and 
report upon the plan submitted" to the board without saying that if is 
liol otic u|miii which it would be proper to undertake fhc execution of 
the woik, am- one in which the great problems Of the CAliul construction 
a iv adequately solved. The majority of the board entertain doubts of 
the practicability i.a! a reasonable cost) of the method of a cofferdam 
Rnrrmniding the entire lock, '■owing to the nature of the soil and the 
engineering difucoltics consequent thereon." I. in even it' ibe engineer 
iug dillieiilties be overcome, the foundation proposed is quite inade- 
quate- A grillage eOVCtilig a surface ol Uli by 3oW feet (about.) and 
only feet thick, would lie perfectly impotent to distribute pressure or 
to prevent distortion and cracking." 

Part her more, 1 am id' opinion that no thlekuoss, within practicable lim- 
its, of grillage ufane will sitfficeto keep such a lock free from distort ion and 
injurious sell lenient. This opinion is founded upon the compressible 
Character of the clay substratum, (as already explained,) which invaria- 
bly yields to superimposed weight, even if very Slight. .Mere settle 

" SUii|tl,v us a i-uiilinii:aiijii, (fur 1 (lid wit liral buffi my Opinion OH tin iadividtinl iiistitnee 
which tmil pajtsuj (tut ill my mind,) I i|Hute the. t'oilnwing note, lilswi fourteen yean tigo ut 
the Holder, (Holland:) "Ths iw* dry-dndi is a.'in \a& Imisr by tin feet, (interior (Kraen- 
Niuiia.) Tlu< stto w&a exeimited, the witler pmnpf-d out, (the aolt as deep us I could see if, 
which imis tiluiia in die lava] of the bottom of the doi-jc-fltior, was mixed dttnta of wnd sad 
cliiv.) ili'-n it grillage ol limbec*, kntw yards thick. The simentre hud beep completed up to 
nvn-iiiiirls, mTfajun, of IU full height Ths m-it-lii of tin- s'uli-ivalis brut cimsed o wide 
lonifhiidinnl ernefc ihriiiisrh the middle, die whole IpucfiL of tin- dork, perlmpsun inch or twn 
wide. They tin 1 1 em mil I In; iiM liniiifT mid Itniinm nreh, »nd wen rwntfldlne it. The brick 
mimmiry mils -v.'U Ijiiit; the kielis intlilu-ri-tit, mid lln* inurtnr imt us htinl us our cement 
iiinrfrir-.." 



70 C\SAL COSNKCTIKi; TltK M1S8ISSI1TI RIVKR 

meat is not necessarily destructive of masonry structures in general, lull 
the working 0f large lock-gates demands UOt only tin." most perfect free- 
dom from distortion, but the most perfect level. As a simple means of 
escaping the difficulties of a deep construction ho extensive, 1 recom- 
mended the isolated construction of the masonry gate-chambers. Urn. 
for tltv.ii- the maximum stability, only to be attained by the import ant 
auxiliary of piling, is hdisperiKftbh,* Piling oan be done without en- 
countering ike engineering difficulties of the coffer-dam process, and 
the masonry can be built, and lock-gates hung, whether by the pneu- 
matic or some other method more simple awl leas costly. The lock 
dimensions [of the plan) have been modified by the majority in their 
report, luiil judiciously, l think. 

The jctiiv construction of the'plan is described 1».\ the engineer as 
■•one ofa substantial though temporary character, and must he supersede l 
hv one of bctott, based on tin* foundation this one will afford." 

Kern if economy of time justify a "temporary" construction, flic one 
designed would, t think, prove inadequate, and the enormous expend) • 
tare upon the so rapidly-perishing timber work, $lj(KM),0iJ0, could not 
be regarded as judicious, Gfcourse, (herein no basis afforded for esti 
mating the cost oj' the permanent jetees with which the work must be 

pr©\ idi-il. 

I!y reference to the project of -Major Chase, it will be seen that htt 
places his jettces (of a niassiviMU'SS fully adequate) 1,000 feel apart, 
dredging the win le space between them, This arrangement provides 
for .something like a //rtrlwr, and although the objection of eastern <>x 
posnre is so strongly urged by Colonel Abort, the feature cited furnishes 
a palliative not found in the present [dan, 

Breton Island Hay is exactly opened to the prevailing storm- winds of 
the Golf; and should this location he adopted, 1 think there oan be no 
doubt of the necessity of creating, by tins arrangement ftbese jet tees, 
(starting from points on shore I.iiihi or l.'Jtto yards distant, and converg- 
ing toward the outlet,) a small artificial harbor, ;is at the cut ranee to 
the North Sea Canal. 

Thus far, experience in Louisiana offers 110 example of the cutting of 
,i canal to a depth of -'•"> feet, unless it he, indeed, the occasional river 
•'cut-offs" which excavate to much greater depth. That the " prism" 

can be made and maintained I do not doubt, but I <i» doubt whether 
that result, including the protection of the sides,! formation of em- 
bankments, roadways, &c, will be attained for the total arising fnmi 
an estimate of fifty cents fur each cubic yard, within the defined limits 
Of the excavated section. I doubt, however, the necessity of a bottom 
Width so great us li(K> feet. The North Sea Canal, three times the 
length, has but ninety feet bottom-width. This dimension is one easily 
increased, if experience show the necessity. 

In conclusion, i would say that while I do not doubt the entire 
" practicability" of ilic canal construction, 1 think that the phraseology 
used in the report of the majority, that "no extraordinary engineering 
difficulties need be apprehended/' rather underrates the real difficulties 
to be anticipated, Tin? Sinking of the extensive masonry masses to a 

'Tin 1 plim ut' Mnjur UImkk- ami untiling which hM succeeded thin plitn, »u boldly anil 
stunt)); defined, lug been any advance— aontaraplBted piUoff ! gotlld tlwtofhrs followwwid 
(pTotiCbly) iiiiitiitnr, Munini^u, Tim lock* in (lit! V of cne North Sea Conil, resting on 

stmtti til' Biniilur tlniiBt'lei . ATV piled. 

t StiUiiig-YfswU will, of L'oiii-i', bi U>wed Ihniuj-h ilm nnnnl. Tluti exjicnie slum) 1 jfrtil 
be imposed itjptm BtMHi've^i'ls, which, of Imp! Jimt'timms niid ihnuj>li>, iliv nij^i-.i'ding 
sailers I'oi' ocenn navigation. 
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depth of more than Hi feet below tin- contiguous river-surface is soine- 

thing which has no actual precedent in Louisiana, and demands the 
most careful study before undertaking, and will task the skill of flu* 
engineer in execution. 

The climate itself, in conjunction with the marshy soil through which 
tin.- work is laid, is no ordinary difficulty, unless. Indeed, the work be 
suspended lor four or five months of the year. The assembling of large 
bodies (if men on that site and under that sun, the turning up of 
marsh soil, impregnated with vegetable matter, cannot fail to generate 
their incidental diseases, and cause mortality whieh may hamper tlie prog- 
ress, while, the fetal epidemic of the country, unaided by such helps. 

would he likely to cause protracted interruptions of ihe work, 

I tin nut wish to exaggerate in ! lie slightest decree the difficulties fltttl 
easts of the work, run- Co deny that, if the navigation and commerce of 
the Mississippi cannot otherwise be adeqaatelj provided Cm. is can be 

made ami should he made 

But if the execution is not to bs etttcrod upon regardless of eosi and 
blindly as to ultimate requirements, the location must tlrst he fistd by 
a wider range of considerations and stndy, and the plans (depending, 
of course, upon the locution (hm t fixstiJ carefully matured ut'tw expert- 
mental examination of the site by careful comparison of available meth- 
ods ot overcoming the difficulties the character ot the site reveals ; and, 
moreover, all fhnt the Banal project earrten icith it n.v indvspensuMe (feees&o- 
ries must be. planned in relation to it and enter into the estimate. For- 
tifications are among these indispensable accessories; so will i»e also 
some breakwater uuxilinry or artificial harbor; so will certainty in- the 

COSt o/ mtriutt'ittutre. 

Refomng to the experience of other canals with locks, (the Erie may 
be cited,) it would not be sale t> estimate this maintenance at less per 
annum than 2 per cent, upon the total coat for this canal.* 

I have thus endeavored to prove that the plan submitted tit the board 
suffices "only to show that a more protracted and more comprehensive 
study is required to lix the location and determine the (/ntei'ttt details of 
construction, and to make at! estimate which can righth he considered 
as approximate." * 

1 shall, in another report, maintain that, " before resorting to an arti- 
ficial work of the difficult and costly character of a ship -canal, a more 
attentive consideration of the superior advantages of the natural 
mouths, and of the fair probability of utilizing ihem, is needed." 

Respectfully submitted. 

.1. (I. liAKXAKH. 
I'oiiiud <>/ I'lHjiitr, y,v :i,t, i itn-n-t Vttjtir-QeneraL 

Brig. lien. A. A. llrui'ni;t*ivs, 

(■hie/' of Engineers, >'• S. .1., Washington, !>, ('. 



Al'mv I.rn.Dixii. 
Xtir York, Janimrt) f 2S, 1874. 
(iKM'JtAi. : I herewith forward two sketches? which i desire to have 
attached to, mid made a part of, my report on the "plan submitted by 
(..'apt. (.', \V. Howell, Corps of Knginecrs, for a ship-canal,'' && 

'Tills I'st'uiiiiii- it mnde with lull consideration afih* fool thai -■.-.•; i noHftil 
no Irnkn;*!-, unit no "jmrl.lliiiK " In t!ir !■!■',''' : Ulftl I tila omI ' ■ - 1 l » i ■ - . &r.« of foriifll'H- 

UllttS lii. I ilH'lllclf.l. 

t Fur sketches j«s original. 
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So. 1 is intended to illustrate tlio quotations from the report (1839) of 
the late 0>1. J. $. Abort, whielt urges the necessity of slielter to the 
entrance daring " eastern weather." 

So. 2 is intended for reference in reading what is said concerning the 
question of location and of defense by existing fort if radons. 
Very respectfully, your must obedient, 

J. G. ISAKNAKI), 

Coliitirl of Kiiffhucn anil Jlrvrct Major (ievcraL 

Brig. Gen. A. A. HtjaiPHBETS, 

Chief <f Ew/ineers, U. 8. A., Washington, t>. ('. 



■1. 

>*r-:u Voi;ii", January 13, 1811. 
The board of engineers convened by Special Orders Xl>. 83, headiputi 

teis, Corps of Engineers, Washington, i>. <J., dated .tune 30, is;.i, to 
report upon (lie project of a sliipeanal to connect the Mississippi River 
with the deep waters of the Gulf of Mexico, baring hud the matter re- 
ferred to them extended by the following instructions, viz: 

Office of Tin; Cmr.r or Emjisekhs, 

f f (lift tual nit, O. <"',, Ottnl,rr\i, W;(. 

Sm : In rujily to your letter of slu-'.'lili ultimo, i mn flhwoted t>v kh* Obief of Engineers in 
sny thai it is »flowa,ble uml desttaMa to luivo tliu views nt die lioni'il of engineers on tiiw 
miestton na to the axpe&ao^y of Improving the inivipuliic outlet of the Miaatasipni, by ilin 

tort Saiot l'hiliji Ciiuul, us uu ullenuQvt to, or a miuuIiuiii-liiix nii-jisuro, [ii'iluijis, widi tin. 1 
imjirLiveimoU o! the p&SfiQft, 
Tbe report or C'H]'tiiiu Tiili'utt, of .Iimiuvry i'.o, U in t!it> lnuols of I In; rojiviid, Hint will In- 

fumiKhwfyou as boao a* poasiblc. 

Veiv i'i'svi.'t'ti'ullv, youl otiuilk'iit servant, 

JOHN 6, PABKE, 

Majur af {'I'l^tiwirtt. 
Col. J,(i, II.MIWUH, 

tjvrjis of En«imct$, Army Building, A m IVrf t ■'< J ji , 

ha\ e the honor to submit this report : 

The Improvement of the passes has nsual's been discussed in reference 
to the application to Iheai of the jet tee. system, or of dredging, in eon 
junction with each other, or separately, and the board propose to eon 
fine their attention to these methods. 

The depth of water over tin* bar to serve for eoitiitiereijtl, naval, and 
military purposes, it ia assumed, should be the same as that selected for 

the draught over the miter sill of the proposed ship canal, viz, 'St feel 
at extreme low water of the (Inlf. The pass to he improved is assumed 
to be 1'ass a Lonlre ; this having hren selected by several engineers*. 
adVOCating tllC improvement of the mouths uf (lie -Mississippi, as the 
best adapted to the application of the jeder system. 

In order to advance the low-water Hveuly-five-foot curve of the chan- 
nel of die pass from tin- point where ihis depth ceases in obtain, to the 
bar, it would be necessary lo construct parallel jel lees, ofdie same dis 
twice Apart as thfi shore-lines of the pass where the required depth is 
excavated. 

These considerations (is the length of each jet tee at about 24,000 feet 
and the distance apart 2,200 feet. 

The lop of the jet tees must be belt! low, not higher than the banks 
from which they extend, because additional height*, while adding to their 
COSt, would not induce the passage of more water between them BO long 
as the hanks of the river above are at a lower level. An elevation of 
(In 1 jettees above the banks from which thc,\ spring would, in fact, en- 
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duiker the latter in thi» presence of a rise overtopping them, especially 
at the points where the jettees and banks unite. 

The debouch Hi l';iss n Loutre by two mouths makes it necessary to 
close one of tliem, and this operation is supposed to OB performed by 
the north jet tee, constructed across tlie northern mouth. 

An inspection of tlie map withe pass, to fix in the mind tlie necessary 
coarse of" the northern jettee, will show that the present direction of the 
running waters will be deflected by tins work, which tonus a concave 
bend, to receive tlioni, mid a considerable seour of the bank must neces- 
sarily ensue, causing the foundation of the jettee to be undermined, 
unless effective measures are taken to prevent snob catastrophe. 

The hoard are unable at this time in gnggest ;in,v remedy, except to 

sink ihe foundations deep enough to be out of reach of these infiaenc.es. 
As to bow groat this depth should he lo insure safety, tlie board have 
no certain means of judging, hut it may be 25 feet, or even more." 

The closing of the northern nmulh, which, following the line of jettee, 
would be ft work operating to deflect (lie present direction of the. cur- 
rents, and over T.utitl feet in length, is an undertaking of great delicacy, 
tlie cost of which, in a soil of the character pertaining to this locality, 
might prove, to he excessive. Success ill this operation is, however, 
nei essjn'y to the application Of the jettee system to the pass uniler con- 
sideration, siml most be sought at whatever cost, in older to accomplish 
the desired improvement of navigation. (Note A.) 

It is important to say that the advance of the jettees, step by Stop, 
will cause deep holes to form at their extremities, due to Ihe escape of 
the waters as soon as released, and a consequent excavation of the loose 
soii, which will much increase the depth and cost of these works. 

The dislodgiucnt, by the operation of tlie jettees, of the immense 
quantities of material from the sides and bottom of the channel, would 
bring the scouring force into contact with the interior of the banks and 
shoals, which consist, generally of soil Inferior in hardness ami firm- 
ness; and it would be impossible so to Iix the limits of (bis distributing 
action that it might not often reach tlie jettees themselves. 

The long, low banks and the shoals ot the delta do not owe their ex- 
istence or permanence to anything inherent in the strength and consist 

ciici' of the soil composing them— for on these points all testimony 
Agree*; — but upon the action of tile waves and cuiictits, constituting an 
area of equilibrium, in which tlie panicles sire deposited and retained. 
litil as these forces are not always, ;is to effect, hut only periodically, 
in equilibrium, it necessarily follows that changes in the shoals and 
hanks ure constantly occurring, not enough, Indeed, to Interfere « iih the 
general development of the delta, which appear* to advance by virtue of 

uniform laws, but quilc sufficient to endanger and even destroy (In- 
most skillfully-designed works. (Note li., 

Tliis consideration of the unstable ami treacherous nature of Ihe 
shoals and banks is necessar.\ in order to Iix the mind upon tlie cost and 
risk as well as upon the disappointment which would likely attend an at 
tempt, upon such foundations, to construct works to coerce or control 
Ihe currents of (lie passes. 

An estimate has been prepared by Captain Howell, engineer in charge 
of the jeltecs described in this report, supposing them to rest upon ihe 
natural bottom, without settlement, as follows: 

l'V i:i.'> m;d Imllast, ill §5 per cubic yard y>, :> 15, '-»•.> 'i 00 

Kiliiiiji siuu*. ui $7 per ton &,S4J,097 6tl 

Total 1,78$, 317 60 
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If settlement ami the otboi' probabilities enhancing the cost of this 
work, as already discussed, be considered, it appears entirely withiu 
liiaits to state that the above estimate should lie doubled. 

Assuming that it will take about fow years to complete the jettees to 
tlie present 25-foot curve outside the bar, and estimating the leasl 
yearly advance of the bar at 250 feet, it would he proper to add to the 
estimate already the cost of 2 r 000 linear fe 't, equal lo $68,888. 

There is, besides, the estimate for future autmal extensions to keep 
pace with an increased advance of the bar, which by the s;lme aoi !■ ■-■, it> 
would lie *I,dl.'i per linear foot of jet tee. 

The nc.\i step in order is to consider the effects of these jettve-s, sup- 
posed to terminate at the onrve of So feet outside the bar, upon the 
depth of water In the channel and npon the bar; and it will be first 

supposed that (he jettees, if projected too far apart, should near the 
Par be brought together sntlicicntly close \n iiv-.nre (he desired scouring 
effect noon the bar. 

Wouhl this slate ol things, thus produced, endure lor a eousUk'i-able 
time, or (or a period suttieienr to /ill up the deep spare ahead in the 
Ciidf to a distance eipnd to the present interval between the. terndua- 
tiou of the 25-fO0C citrrc in the channel and the outer crest of the biii .' 

The principles upon which :i reply to these questions depend have 
been exhaustively treated in Chapter VIII of Humphreys and Abbot's 
report on the physics and hydraulics of the Mississippi River: and 
there is nothing more to add. except i he conclusions which follou iV.cn 
that report. 

Let tu- Suppose, as the hi si ellects of (he jet Ices, (he 2d fool curve to 
have advanced to the original outer crest of the bar. It "ill be found 
that .tlie. position of the crest bus already advanced, duo to the huge 
amount excavated from the sides and bolloin of the channel and the 
ordinary supply ol materials which are rolled on the bottom ami de- 
posited on the outer slope; and it is not certain that there would lie a 
full depth of 1T> feet at the new crest, on account of the tendency to 
form the upper surface of this deposit coinciding with the angle si t 
which the river waters emerging from between the pierheads would 
be deflected upwards by the waters of the Gulf, an effect which the spread 
of the river waters, after their release i'rom the eonliuemeiit of the jcttecs, 
would increase. The succeeding Hood, while advancing the bar, should 
upon the same principles still further decrease the depth over its outer 
Crest : and every advance of the bar would be followed by a similar re- 
sult. Thence (he jettees, in order lo retain the depth gained, should 
keci* pace in their extension with the progress of the bar. At Wgb 
water of river the deposits are made exteriorly, at low water, interiorly. 
During the changes irnni high to low water, the deposits are made lie 
tw'cMi ihcse two, or on what is ordinarily considered the bar. 

A condition of things likely to occur periodically, whereby a medium 
stage of the river, without high tloods, might be maintained, would 
cause unusual deposits upon the bar; ami hence an additional reason 
for the conclusion, apparent already from the first portion of this dis- 
cussion upon the bar, that in order to secure, at all times, a depth of 

28 feet, provision should be made in the arrangement of the jettees to 

excavate to u depth greater than that. (Xote C) 

Asa case in point, Jlnjor Stokes, royal engineers, in his paper npoil 
the improvement of the Suliiia nnmth of the Danube, states, in L863, 
owing to the absence oi' floods in the river, a bunk formed within the 
pier heads almost in the position of the old bar, greatly contracting 
tin- channel, though not actually barring it. 



WITH THK 613U? OF MEXICO. 7-T 

If it is nut already apparent that the deep space ahead will nut ol 
itself prevent the restoration ot n sho.il depth to the bar, after once 
deepening it, reference may be liatl to tlie fact that a shoal bar, forove) 
OQe hundred years, lias been advancing at I'uss a Lnutre, over a deep 
space ahead, and at an average rate of about i'.un i, rt a year. 

In proportion m tl»* cro^- section fij discharge on [lie outer c«st uf tin deposit wi ljns. ; .'- 
progress inipt ilip I Inif tt'ill liL't'iune ."knvi-L', jmil the depth of water Tiffin It wttl eoustiMitlj 
Ueereaae. 

(Humphreys A Abbott, pp. tliiiV 147.) On tlie ath«] ham!, ii' the wuss-socUwa It uai 
rawed, ill- 1 jn'ogwBS an' i l1j« Gulf ot'Ute litsyasiis will hecowe <txot« rapid. 

Tliisriipitl extennitui of Lite pass Into tbri Gulf would fond n> incf we the vottiMsew ■ 
shorter jhibsi's »t ilic expens* of its own, and ir would arenttiolly be BweasBiy to resist i 
another jmiss for ilti; coutiti uunco of the phut. (IMd, p. 456.) 

This yearly progressof the bar demands a corresponding extension (if 
the jettees into deep water opposed to the severe storms of tlie tiiili. 
and consequently of great cost. 

The difficulties at the mouth of the Mississippi, so fat as concerns tli 
improvement by jettees, resolve themselves into three sotirces, 

1. The ill) seller of R littoral current. 

L*. The yielding nature of the batiks and sbOnl& 

:;. The abundance uf deposits. 

The (irst and third combine in the yearly and rapid extension of the 
bar, and compel the works of improvement to continue nt a heavy an 
mini cost nnlil their entire abandonment. 

The second makes their construction difhcult and their maintenance 
improbable, unless deeply fonuded at a very heavy expense. 

All the principal objections to the improve went of Pisaa Loutra 
necessarily apply to the Hon th west I'nss. 

Hal ihe hoard does not clearly understand why I'ass a Loutre has 
been preferred for improvement by jettees, its exposure to the storms 
and sinrin-tides of the < lull" being much greater than that of the South- 
west Pass; and it may he added that the direction of jettees at the 
Southwest Pass would he Straight, wliili- at the other pass they would 
he inclined to the direction of the current, which is objectionable. 

Pass ii Louirc, howe\cr, has the advantage of being directly in the 
track of vessels hound to and from the Hast. The lengths of both 
jettees at Southwest Pass, designed for the same objects as at Pass & 
Loutro, would amount to 54,0U(J linear feel, it is proper to state that 
these lengths were m ken from a Const Survey map, of a scale smaller 
than that of the map of Pass a Lnutre, made by the engineer in charge 
for tlie operations Of tlie dredgiug-inuchiite, and upon which the im- 
provement of l'ass a Loutre was discussed by the hoard. 

in the study of improvements of this character it is well to refer to 
instances where trial has hcen made, holding In view always the sound 
principles that the fact of work having proved successful, or lowing 
failed, at any river mouth, by no means insures that tlie same kind of 
works will succeed or fail at any other river mouth unless the very same 
conditions exist. 

The hoard is indebted io the article (vol. X L 1 1, professional papers 
of Major Stokes, 11. K„ Uritish commissioner for the improvement of the 
months of the Danube, for much of the matter in the present discus- 
sion immediately following. 

From 1594 to 1 13SL* attempts were made to improve the Vistula liy ex- 
tending piers seaward from its mouth, "A breach in the root ot this 
pier, through which Ihe river out itself a lateral communication with 
the gulf LO or 11! feet deep, suggested Ihe idea of obtaining a penna 
item channel independent of Ihe mouth." 
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Tile extension of tin' piers from tin- mouth of this new channel run 
verting it into a canal did not avail to secure the requisite draught. 
'•Tin' author was informed by the engineer who, in 1858, 1iail charge of 
all tile Prussian harbor works, thai no efforts were available to keep 
open ;i greater depth than i" feet into the (rami] before the year ism, 
* * It was not till aftei tlie breaking through of another 

month several miles to the east, it) 1S40, as before mentioned, that, the 

Prussian engineers could congratulate themselves on having obtained n 
good entrance to the porl of Danteic. * Tlie river was 

at onee shut off from its old course by a dam. 

The old month was ent off from the sea by a solid dam. 
Ily tliese means an excellent channel of 17 feet was oli- 
mined," (iit the month of (lie canal,) "ami has since BCCB maintained 
by constant dredging. As already mentioned the dredging is carried 
on under peculiar favorable circumstances, as the Gulf of Hantzic is 
land-locked. ' • In the I lull' of ] hint '/.'if Mo -re eiin 

hardly be .said t o exist a liltoral current. The littoral current of the 
iialtie, from west to east, musses along the Helas * * ■ 
and strikes again the coast, which tlieu immediately tends to the north. 
The main three of the current is then carried northward, but a pOTtioU 
of it sets into ihe (tidf of Dantzie from east to west, • * 

while a second current, passing round the head of the 1 Idas, sweeps 
along the shore of the Gulf, and, travelling from west to east, meets the 
main current somewhere opposite the old month, No more Unfavorable 
circumstances foe the opening of the month of" the river could lie imag- 
ined. The river issuing into slack-water at the, meeting of the two cur- 
rents threw down its deposits at once."' * * 

The two attempts, which were persevered in for more than one hun- 
dred and liity years, to keep a channel open for sea-going vessels at tlie 
■tnouthof the river or ofthe canal, tailed, and it was not until the fortui' 
tons opening of another month, five miles from the old mouth, which re- 
moved the deposits to a distance, thai a success was ohlnined. 

Tl auses of non-SHCeesS were: 

I. Absence of neutralization of Uiimal currents. 

% Abundance of deposits. 

The causes of final success were : 

1, A stoppage of deposits, 

l*. Dredging in a sheltered gulf. 

Tito character of the piers, which were chielty Imill of riprap, as 
shown in the plates accompanying ibis article, indicates thai the loumln 
nous were not of the yielding nature of tlie Mississippi deposits, and 118 

there is no mention made ol ilimcalties arising irom the nature of the 
lied, it is assumed to have been ordinarily good, 
The board passes to another instance of improvement, cited Imm the 

name author, of the months of rivers in tideiess seas viz, the Sulina 
mouth of the Danube. 
The improvement was made bj the construction of parallel piers. 

Tlienorrh |iiiT is ■ emrttnaMiwi uf die left bunko! the riw. It is *,BtO fuel in Isnpiti, 
nnJ is carried out to wliul wm tin- 10-ftol line b»forO tln> wurk wm even BtgttO. 

The south pier approaches tlie north pier on a curve, and then runs. 
parallel with it, terminating 600 feci short of the other pier, 

The construction was of an outer line of sheet piling stayed by a 
framing of piles and timbers, the foot of the sheet piling being pro- 
tected on both sides by a bilge deposit or bunk of stone rising to 4he 
level of tlie water. At intervals there was nn inner row of sheet piling, 
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vvitli itiiss lines m tin 1 outer row, the space or box thus formed being 
lilli-il with stone, and both rows protected on their exterior by a deposit 
Of stone. 

Ritica tho i-'iiisii'iiciiiin ill piers i In' depth luis never !imi 11 less iliiiti til fii-t, ik i li I in usual!) 
17 ii-ci, tlii.-ii- ImvHig been at Limes a good channel of I T i Cent. 

Tlu 1 piers were finished in ISti]. ami in IS6"3, the date of tttC article) 
tin* experience was that tin- depth varied at times from IU to l~,\ feet, the 
littler belonging to the floods of "unusual violence/* 

Spring il idils i>f thai year hod formed n nwoaejnfr bank mi iIim t-oiuimniiioii lit' tii- u. •■,-:, 
pjer, iitnl nboui 2|50t)feoi to seaward of ir,biu tlito bant ku ppoodily brokeu down by flis 

spring jrnlci ntiil i'nti'i"<) invny by flit) liKOVftJ eUireotK. In IBtti [KG floods throw iluiin .i 
Minilar bunk, but ivltlintn obnwnctinf; tb« rmvijjalion. und ilnir bunk wih ngiiu rMnovoJ tn 
thooctSon of alarms twd currants. The rapidity vrlih wliii'li they mm i'c- 

LTiQvml aonws to favor the aunpositiMi iW lb* bur will onlj eceop across the taut plerv 
whvn tin* yri.mi ii 1 . !ii!miih'ii ul him ilclhi hliiiu!i) litni- |)ii^)ii"J tin. 1 littoral citncul liu'tutsc uwny 
from ilii'iii, nod thus luvt nuw*d » double effect dHutserotw t» tlic I'tmnt'.-i, 

In i)ii' Br«l |ilnrc, iltf river current would m>t ilnm be lututtl Mjuitvwuru, and won't) throw 
down Its deposits iimnrdiott'ly in front of tin- plant 1 mn), wi-ninHy, (hi 

luiiiliH llui» formed, imleml nl' briiic bri'Vi'ii ilwuW thopo/wi sud curried Nflttlhwucli (vould 
bo driven back on tfao cbranul, wltjiih iin-y hocjM milJ mor* cfaofce. 

Since this article was published, it is ascertained that the south pier 

has been ex tended as liir seaward as ti:e north, and that H depth of _'0 

feet has been obtained. 

The hoard are not in possession of a paper Oil the same subject, by 
Sir Charles Hartley, the distinguished engineer who constructed these 
[tiers, hut it is impossible to entertain a question as to the causes of the 
success of the pier system at this place. 

An inspection of tin* map accompanying the article shows a great 
development of the delta form at tlieKilia innuths, and the same furmu- 
tion to a less degree at the St. George month, with si consequent pro- 
jection oulw r nrd of 1 his shore -line, hut at the Sulinti mouth no fnrnut- 
lion of the kind is distinctly traceable, und it is inferred, though the 
fact is not material, that the ipmntity of seditnent emptied at this out- 
let is small in comparison with the others. 

The construction of the piers indieates a difference in the Character 
of the bed, as to resistance, from (hat of the Mississippi, it being cer- 
tain that this description of work would not answer at the latter 
place. 

The Cases of the Vistula and the Sulina mouth of the, Ihinubc mani- 
fest essential points of divergence from the ci renin stances attending 
the improvement of the Mississippi, and the results obtained in the 
former eases constitute no precede))! fot the employment of the same 
means at the latter place. 

Upon a review of the practical dilllculties which the adoption of the 
jet tee system of improvement at the month of the Mississippi would 
entail, and a due consideration of the original cost of construction and 
of annual extension, entertaining doubts, moreover, of the successful 
issue of lite attempt, the board do not consider it advisable to recom- 
mend it. 

With regard to the cost of this operation, owing to the uncertain na- 
ture of the problem, made so by the peculiar risks attending it, the 
board find it impossible So fix any reliable limits. 

The estimate in this report, made upon a hypothesis favorable to the 
project, indeed, but which dues not exist, is useful only to convey to 
I lie. mind some idea of the magnitude of the undertaking. 

As an auxiliary to the improvement by jet tecs of the mouths, dredge- 
boats must be employed to remove mud-lumps. 
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Tin. 1 other means of improving Hit' ttt'iiili at tin- mouths, by the stir. 
ring-up process, lias already been put to the test of practice. 

Two boats, tin; Kssavims and tin* McAlestcr, have operated upon 
Southwest I'iiss and upon Pass ft Loutre. 

These dredges can begin work upon a bar having only il feel of water. 
The i'uviiH'i* can excavate to a depth of 20 feet, the latter boat to :i depth 
of 22 feet. 

Operations at Sontbwesi I 'ass between July i, IS73, and April l, 187;!: 
Tin* width ill" tin* t'liainiel made, varied from M to ISO feet. Tlie depth 
varied from 20 to 13 feet. For 39$ days, 19 to 20 feet in deplh ; for 130 
days, 111 '" ■'•' ••' l ' t ■*■ depth; for 90 days, 17 Cert in depth; for 22 
days, if tn ui.\ feet In deprh. 

The smaller depths, from 13 tit mid including 17 feet, were due mainly 
to blockades and other obstructions formed by grounding vessels. 

Prom .Inly 1, LST2, to April 1, 1S73, 53 vessels grounded at Southwest 
P*l*S, it lid Here tin* ivi use of there being less thai) IS feet ill the 

■liaiinel niter November I. To April I, IST.'f, the dredges worked 88 
days. Suspension of work on account of slack current, (ili days; fogs, 
•JL days; waves, Hi days; repairing, 'M days. The remainder of the 
time is accounted Cor in coaling, pulling grounded vessels out of the 
way, and suspension of work on Sundays. 

Operations at Pass » Loutre from April J to June 30, lS7;t: Starting 
tit lli tV'i't depth o i tlie bar. worked 7* days. Front M.iv -7 L i July 
I the depth was I7A feet at extreme low water of the ttulf. 

This favorable comparison of working-days at Pass a Loutre is due 
to several causes, \\/., the small number of vessels passing through ; 
tLe absence of grounding; tlie pretention which the enter slioals afford 
to the bar, iind the stifficiency of Che currents during the period in ques- 
tion. 

It should be noted tliat the stoppages were from causes beyond con- 
trol, and, consequently, which con Id not be remedied by better boats or 
more or" them. The grounding of boats, the stoppages, and the shoal- 
ing in consequence thereof, could, however, have been prevented in 
many eases by yowl regulations well enforced. 

The effect of the] stirring up process is to silt out. the liner, leaving on 
the bottom the heavier, sandy particles, thus Conning a ,-airlaer harder 
thai! the natural one of the bar. Nevertheless, vessels pulled with pow- 
erful tags are drawn through with a draught greater by one Coot than 
the deptli of channel. This operation would not generally succeed with 

long sea-going steamers. 

The results so far do not; warrant the board in estimating a greater 
depth than IS leet at extreme low water as capable of being maintained 
at the passes by means of (he stirring process. This is inadequate to 
the requirements of the naval, military, and commercial services. 

Although the stirring-tip process cannot, therefore, be made a substi- 
tute Cor a project affording the proper depth, it should he continued un- 
til such project shall have been completed. 

It is understood that one incmlier oC the board of 1852, Major Chase, 
(now deceased, j was in favor of the canal project, ( Note M.) Auolher mem- 
ber. .Major Beauregard, has expressed bis opinion very emphatically in fa- 
vor of a ship canal, and doubt tally as lo the jettee system. This testimony 
is valuable, as springing from the matured judgment of an experienced 
engineer, well acquainted with the subject he discusses, and is an evi- 
dence oCa prevailing Conviction which points to the fact that the time 
has come for obtaining an outlet to the ocean of depth sufficient to 
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tiK'i'i t lie necessities of the great valley of the Mississippi, and that Hie 
canal otters tin* best iiml most certain means af attaining this result 

JOHN NEWTON. 
Lic'itcnaut-Cijhnci of R}ighiws } lirerct il/<y'«r Gmier&L 

(J. A. GiLLMOBE, 
Miijur of Engineer*, Iirrrvt Hajof-Gemwal. 
WM. P. CEAKJHILL, 

Mit/nr uf Emi'turff*. 

G. WEITZEL, 
Major of Engineers^ Ureret Major-frcmsrsL 

' C. W. HOWKIX, 
Captain of -Engineers) lirrret Mfljw. 

Nui [hMy concurring in the above, my vicwa will lie submittal! iit ;i 
separate report. 

J, G. UAHNAl'l). 
Cnlontlof Engineer* and Brevet Majar-Gmerai. 

Dissenting 'rum [lie report of tin- board in Vint one point of opinion, 
J have signed the report, reserving mention. Referring to my report 
on the cairn), also to my answer tn a letter addressed me by the president 
of the board, both submitted with the report of" the hoard, it. will be ob- 
served, as the probable depth of channel to be maintained by dredging 
OU tin' bars mider stated conditions, I name. I'd feet. This is considered 
by the board an over-sanguine estimate, mure especially since the past 
record of dredging dors DOtshOw the maintenance of an IS-tbot channel. 

While adhering to my opinion, 1 must acknowledge, so far as I know, 
1 am the onlv engineer holding it, 

C. \V. HOWELL, 
Captain <>/ Engineer^ C 8. A. 

Ndtk A. — The operation of closing the north month by a work which 
at tin* .same time changes the direction of the current, appears to be 
doubtful of success, as well as excessive in cost ; and the Question arises 
whether it woidd not be better tirst to close the mouth by a dam below 
the position of* the works and then lo construct the line of jet tee. lit 
this way the difficulties would bo separately met, and the cost might lie 
kept within limits capable of being fixed. 

STotb I!. — The influence of the jettccs will develop additional forces 

lending to change the form and equilibrium of the shoals. 

Xotk C. — And hence the jet tees, in order to carry into the Gulf a depth 
greater than 25 feet, must he of greater length, at a less distance apart, 
founded in deeper water, and situated further down the slope of the 
banks, all of which circumstances are unfavorable, as to the cost and 
difficulties of construction. 

Nnir, ]>. — Major Chase hath in L837. submitted a project ami esff- 

imtie Cor n ship-canal, 
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;i ship-canal to connect the Mississippi Rivet with the Gulf of Me tco,* 
I stated that in another report ■> 1 shall maintain that before resorting 
to ait artificial wiiil; of tin- diuiculi ami costly character nt a ship canal, 
a more attentive consideration of the sup-rior advantages of the natural 
mouths, and of the fair probability of utilizing [bom, is needed.'' 

This investigation is railed for by your expressed desire "to have tbu 
views of the board of engineers on the question as lo the expediency oi 
improving the navigable winters of the Mississippi by tin- t'oit Saint Philip 
Canal as an alternative to or a simultaneous measure, perhaps, with the 
improvement of the passes*" and us t could nut concur in the views of 
the majority of the board on those subjects, this separate exposition of 
my own is rendered necessary. 

There are btrt tiro methods 4 improving th.; passes wluuh cull for 
notice : 

1st, Dredffiitg^lu ivhk'b may be included all tin- vaneiie* of Ilia' pro- 
fens, snob as •■ stirring up," " harrowing," &a, 

2d, Jetteo® at o/ji' or more of ))n> inoutlis by which tu ooncetvtvutis the 
current upon the bat and thereby cause iis removal. 

Of the tirst process only has any actual knowledge by expevi i 
been attained, and some notice of the history of this experience n ill be 
in place. 

Under the first appropriation (tit Hie improvement of the months of 
the .Mississippi, in I.s;f7, ^dredging" with "buckets" was recommended 
by a board of engineers, and a powerful machine constructed ami set to 
work. But its cost ami the nullity upon the survey consumed tin- ftp. 

pii ipri;ii iuir before the method had been tested: and no other appro- 
priation was made till 1352, In tlial year an appropriation nt* *7.">.U0n 
was made for opening "a ship-channel of sufficient capacity to accom- 
modate tile wants of commerce ; " and it was farther provided thai the 
said money should be applied by ''contract," and that the contract 
should be " limited to the amount appropriated." 

In order to decide 1 how to apply this appropriation under the stipula- 
tions of the law, the Secretary of War (Mr, Conrad) convened a mixed 
naval and engineer board, (its members were the late Commodore \\\ 
K. Larimer, U. S. N., the late Mai. W. II. ('base, United States Ku- 
ginecrs, Maj. (J.T. Beauregard, United States Engineers, ami the under 

signed,) and submitted to it. certain queries. All these ufliects had 
served long on the Gulf coast, the three latter, as engineers, having 
bad much experience with construct inn and engineering problems con- 
nected with Hie Lower Mississippi, Major Chase had, indeed, been one 
nf the very lirst engineers to propose, in I s; ! 7 , a ship {'anal, and the 
tirst to define his views by & project, which has been noticed in my (list 

report. 

NO Other plan suggested itself to thai board by which the $75)000 
could be applied with. some hope of obtaining any important result than 
that: of " stirring up" the bottom; and upon their recommendation a 
contract was entered into with the Tow- bout Association, by which a 
channel through the bar at Southwest 1'ass 13 feel deep and ,'iUb feet 
wide was to be made. The execution of this contract was the very 
tirst successful application of any arliiieial means to deepening the 
channels over the bars, and it SernoHntrated the efficiency of dredging 
by that method. Inasmuch, however, as Ihe board could not foresee 
with certainty this success, they, in recommending another appropria- 
tion of $100,000. also recommended, should in the mem time the dredging 
processes prove /(tiftww, to apply it. to the const ruction of jettees of the 
Southwest Pass, remarking thai the "project of jettees is based upon 
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tin' si Alpha fact Unit, by confining tin- waters which now escape 
uselessly in lateral directions to a uarrow channel, the depth of tiii.s 
narrow channel must be increased — in other words. the existing bur must 
be cut ;iw;iy." As auxiliary tu the jet tee system, the board recommended 
Tin* closing of certain minor outlets in order to Increase the volume 
(towing through Pass a l.nutre. The board concludes by saying that, 
should mi'ilitids of operating ii})on the natural outlets — the mouths — 
'■nil fail." there is yet a pten to t.ill back upon, viz, a smr-axu,, 
They express their con miction of its praeticaMHtiL and recommend "that 
the engineer charged \iiih these works should ba directed to employ 
such time as lie can spare Go an investigation of the subject, having ref- 
erence to die possibility of a I'm ure recurrence to this project," 

Ko farther appropriation was made till 185G, and an a consequence 
the 18-foot channel completed iu 1853 was speedily filled, in the year 
mentioned an appropriation of $330,000 was maiie for the improvement 
i if the passes. Aboard of engineers rccomtu ended that the proposals 
of the Tow-boafc Association should be accepted for keeping open the 
Southwest ['ass, hv tlie alveail^ successfully tested method of stirring 
up Hie nmil, and tlmt a proposal of Messrs. Oralg and Kighter for 
keeping open Pass a Lout re by means of jettees, and closure of minor 
passes, be accepted. 

By direction oftbe Secretary of WariMr. Davis) their plans and pro- 
posnls/w Iwlh pusses Merc accepted, and the contractors begun ivt. the 
Southwest Pass, by building on the cast side a jettee a bunt a mile long, 
ciiMjHwtt of a k'hhjIv row of pile planks, strengthened <rf intet'vals by piles. 
Portions of this jet tee were carried away by storms, ami the contractors 
abandoned the plan, and were permitted to resort to the " stirriug-up " 
method, by which they opened, in 1S.")S, two channels IS I'eet. deep, 
which, as long as the process was continued, preserved this depth. 
(Physics and Hydraulics of the Mississippi, p. 455.) 

Such, substantially, was the experience up tu the interruption of all 
operations by the civil war. 

In 1807 an appropriation of $75,000 was made, and a contract en- 
tered into, tor "stirring up," which, however, was no! executed, 

The engineer in charge din- lute .Maj. M, I), McAlester) then designed 
U boat {the Kssuynns,) especially adapted to the stirring up process, by 
agency of propeller blade.-' extending below the Keel, and, with the bal- 
ance (if the appropriation jttSl named and thai of 1*<!7, ($200,000,) the 
vessel was built, and the system, as improved by Major Howell, by the 
addition of the detlectoi', which mure effectually directs the stirred-up 
material into the tippet currents, has been since in operation, with emi- 
nent success, 

'•The results hav.c been such" (in the language of Major Unwell) "as 
to warrant yet more liberal action. With the success attending the 
work of dredging the bar at Southwest Pass during the past, two years, 
the cotum&rcB seakingthe port of New Orleans has grown rapidly. 

•' lanes of steamships before in The trade have built new vessels for it; 
other old lines have been attracted to it : new lines have their vessels 
in course of construction, und sailing-vessels in greater number than 
before have engaged in it, all taking fuller cargoes, making Quicker. 
trips, with greater protit to owners and reduced expense to shippers. 
The cotton (rude of the upper cotton region, torn time partially diverted 
from this route, is returning, and a grain trade has been inaugurated 
which promises to attain large proportions, 

"While the great benetit ulrcatlv derived from dredging is auknowl- 
II. Kx, 113 li 
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edged, tin? re remains iu the minds of commercial men doubt as to its 
continuance to meet the growing demand for deeper-draught vessels. 

'•There is jet more serious doubt, regarding the continuance of suit- 
able action on the part of Congress, in making appropriations seasona- 
bly and in amount to prevent interruption of the work. Distrust in the 
Continued effectiveness of dredging can only be overcome by long-con- 
tinued success, and simply retards commercial progress. 

11 Distrust of the continued good will of Congress is of mime seriona 
import. The work in progress is dependent, for its continuance uh an 
annual appropriation. It is nl' « character requiring continued work. 
Suspension for a lew weeks or uuuifhs will [lenidt the natural agencies, 
always at vrork, to obliterate all evidences of previous improvement, 
and return the channels across the bar at the river outlets m their 
normal ami obstructed condition, 

"Such occurrence would be disastrous in the extreme. It would 
ruin the commerce now promising sueli good results, rnin the merchants 
now engaged iU it, anel destroy confidence it! plans fill its revival at any 
future time. Yet such occurrence is not improbable, as evidenced by 
the past record of the Work. 

"Legislative economy enters too largely into the apiril nf American 
polities to permit of men engaged in legitimate business staking their 

wealth, when it will decern) on the lain legislation may take. What 
is required to inspire confidence in the future of the commerce of the 
Mississippi River is a permanent outlet — not one of uncertain tenure. 
Dredging, from its dependence on legislation, does not ofler such." 

It is t'uit her stated by the engineer ill charge, in an ollicial letter to 
the president of rlu? hoard, Hint, jintriilnl that enough money bet'ui- 
nished to keep the two dredge-boats now in service employed all the 
year round, except when under repair, and further provided the engi- 
neer have lull control over the 1180 of the channel, with authority to 
assess lines iu eases where injury may result from ignorant or nudieioas 
handling of vessels in the channel, to lie colleelcd in the United Stales 
ciinris, tiikn* a channel may lie made and maintained at. one of tin* 

pusses teith "JO ft. ■•■! tit pi It tit t'J'fmtte loir thlr ; ami the cost, t'nr the same 
would lie •*< 1 oO.oi 10 per uniiiim for "running expenses, 9 and a new 
tlredge-hoat, costing 8250,000 v^i-ry five years, or an average cost of 
$200,001) per annum. (Sec letter of Major Howell, appended.) 

if these oiiieial expressions of i he engineer in charge he not deemed 

strong enough, reference may be made to the following passages from 
his annual report of Se|iteiuher IS, PST.'J: 

Tliai imnivni riiiixM offacting ft Moukirto flt' tin' mouth ol tbo Mintil»nip|ii have tisou rivet 
I'nii].. l,\- ilir njnteni "l iln''li;i[it; ■ i. - 1 ■[■!<■ 1, >.</<ic m r/sartl* alitaniiav a 'Ju^Swl chamiti acta** 
tin lair at the Simthintt I'usi, U evUiuneoil hv my ri-purls. 

Even (In' ]■ ■piilnr prejudice iiciiitisl dri-<l'„ r in>! Ins lic-rii ort<riMinc, ninl tUtt propln 'I' Nnv 
OiVhiis, iik.>[ iii ii'n fh'il io«!iiy, ttcknow fo&efi mv ti ' 'I" 111 '. 

IB eJIIIM'i|ii'-iii'<', uilli ffll'WlN Hi lnv <-<ii\miil\l'\ nlifltlit'ttttlll tititr tit tt,-i rrimit nil natural nl>- 
?\tt>rlts tit tin t'matfttnttt anil wuinti.tmitrt itf a jtmul rlltttittt.1 at till tnaittli fif tft? ^Utttissipm 

fiiwr, I liava not bum libfo U> acwmpllih e 1 ; ■ - htttt-r, unit till* I'm'i, with thoao who dn not 
ii|ijiri'i'uiti' On- nilittr fur.w, dtacrathtg my wttik, the s>'*tcin Ol drudging, uml my iiliiliiy at mi 

i'ii;<'iiit'i-r, A c! 

It: has already been stated that, the very lirst attempt 'id " stirring np 
ihe bottom'' .successfully created ft channel on the southwest bar ,'JUO 
leer wide ami IS feel deep, fur the sum of 875,(HK>, Subsequently, 
(IrtoS,) Messrs. Craig & Kighter having failed in their efforts at jett.ee 
construction, Succeeded, by means of*' stirring up the bottom witii hur- 
rows mid scrapers, dredging with buckets in some places," &C-, in 
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making hen elm tun 'Is 18 feet deep, ami as laag tot the ttratrxs of stirring 
up the bottom /en*' continued hi/ //ion, tltc channel* preserved tlir requisite 
depth." (I'ltys. and Ilyds. of tin.' Miss,, p. l.'i.'i,) gahseqpentiy (1 8 33 ) the 
Department took the work in hand, still using the plan of stirring up 
the bottom by " dragging harrows and sera purs" OTtif it. fi The i>hui 
proved to be siieeessfnl, and a depth of 18 feet was maintained upon the 
bar for the period of one year, at a eost of st>0,<Mlli." 

Thus we see that the very earliest attempt, by improvised methods, at 
scratching the surface at the bar \\ ith harrows, &e.,prudueed, for 875,000, 
an IS-t'iiiK elianni'l ; that the process was repeated In 1858 with the 
same success, nnd hm IS- foot channels obtained ; and dually, the. thing 
was again done under the immediate direction of the Department, and 
for the email sum of $00,000 a depth of 18 feet was maintained lor a 
period of one scar, 

Ia face of these facts f ill face of (lie positive, formal, and oflicial 
statement ol the engineer in charge l * that, so far as regards obtaining a 
'Midfoot rhttiDif}, the natural obstacles have been overcome/' (reiterated 

littder different forms,) and in face of the i'aet that since the proved 
.success of stirring up by scraping with harrows, &v, t fbr $00,000 a year, 
tnaehinery expressly designed to this end lias been invented and Hie 
proved upon, under the eye id' engineer oflieers, to he operated at an ex- 
pense of ttfoo hand red thousand dollars per annum, tha majority* of the 
board advise you that 4i (In* results, so far, do not warrant the hoard at 
estimating a greater depth than 18 feet, at extreme low water, ns capa- 
ble of being maintained at the passes by means of the stirring-up '* pro- 
cess," and, fnrllie itnorc-, that Ll this is inadequate to the requirements of 

i he naval, military, and commercial services." 

IJy reference, to the best authority 1 have proved t lie adetptuey of 
dredging operations oa the liar by well-tested means ■ bat I think there 
is yet room for improvement, aud especially in diminishing cost. The 
utilization id* (lie power id' the current may perhaps be yet further ef- 
fected,! while the attainment of HI) feet depth on the liar lias by no 
means been established to be the maximum. As to that depth, however, 
we have the strongest assurances, 

With 20 feel at extreme low fide, vessels drawing -2|| feet could, owing 
to the softness id' the bar, lrci|iienl the port of New Orleans, and fur mere 
commercial purposes probably 20 feet, draught would be, adequate. A 
draught of 23 feet will include 85 per cent. of the shipping of the world; 
ami with a draught of lint: 18 feet vessels (steamers) can he built of 3,000 
tons, carrying 7<tyMMJ bushels corn, or about 11,01)0 bales ofcottotLf It 

* Tin? engineer, CitpLuin Howell, of coarse, vnukl not concur in our opinion in no direct 
Conflict wtlli Ms official statements. In lit« uaragnBD of Jisseul he avows himself to be 
" the mily engineer, ho fur «* lie knows," who belinvas tils own assertion that tin- " minimi 
obstacles toabi&tnlnjf a 20- foot channel across the bar of tie- Southwest Pegs haet hot* ewe 

nnuf," 1,1' who iij so * l sanguine" us to believe llmt wilb the two powerful artd especially tle- 
si^neil dredge-boats, and $1&U,OOQ par annum, lit- can SOCOJiflpljsh n*L0fB tlnin ktts tttin ticcuin- 
jilmliril hi) uilirrn without > n i ■ J i nmcliincry, nuil for (00, UW. Hut tie curtain I j r Iuhw mjf «/<iir- 
iaa ; until .siu^riilur uiii', I imagine, MrOtlft fitt which it wuttlil he of importance to eile 
Utimi"!, 

I A simple design vru made by w rtlw ra mhen of tin- loir 1 01 l^.j*2, (Mnjor Re^urc- 

gitrd,) mitt iik'.'iin lumi^'lii lii llii' atlstition ui lhn-gtmacn\ liimrd. It? triiil was iirp'iillv leconl- 
niriiili'tl by nil llii' nii'iiilifn 1.1) tin' fiwl-imm»d board, BnJ by Olhor uimtjieteut jmtges, 

: a* i-rupe big)] liii,' is uImhii i j ii.u<i ubovti " fxtinuni " imv title, Vessels dfttWing I tool 
linn.' iliioi ili'jiil) mi liarcMit (tbongu «iili Boots difficulty) pass. On lbs miter-sills of a lock 

t\ rlruraiar ol onp foot Is Stated to me by tine of our imvitl const on: tins to be iic<.-cssiiry fit 
vi sscUof bciivy tonnsgs iiml large dmucht, 

-i see prospectus of Atlsuilc, went Wwtsni itru] S*iutl»ero Stfuinielitn Company, The 
proposed vessels draw but I™ fuel. 
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is dear then that, for commercial purposes, ;i depth of 20 feet on tin ■ bars 
of tlio passes will sufiuv to furnish a navigable outlet, and relieve tin* 

<*D[[] i ncrrc of tilt' valley frO It! enhanced charges, arising IVoni iitsnllicji - r ■ r 
tonnage ill the transports. 

The engineer has, in language already quoted, very Forcibly described 
the impetus given to commerce through the passes by the successful 
dredging operations of the last two or three years; lint the benefit, he 
says, is ''inililied partly by the doubt whether the process will meet the 
" future demands i\n- vessels of deeper draught," but «t ill more by 1/ nM.it 
ns in lltr uninterrupted ntniutil appropriatiom by Cimgress; and hence the 
real obstacle to that confidence which will justify business men ill invest- 
ing their money in lines of steamships of uiaguitmles such as will bring 
the cereals and col ton of (he valley through tins route, ap[iears to be 
uncertainty as to lliv annual appropriation* lnj ('inu/rcxn. 

The remedy for this is clearly pointed out in tlte « I'hysies and My 
draulies of the Mississippi ,"',111 the very last paragraph of that worh. 
(p. 456,) viz, ■■ that a pcrttwiwn tfund be provided, uu trammeled by rcsirie- 
lion as to the mode of the expenditure, trom which a sufficient sum 
annually can be relied upon for the continuous prosecution of the 
worit," &e. 

Congress has power, I presume, to proi hie such fund — -or to make ap- 
propriations applicable fur future years, lint if absoliite/mvh*w ofvse 
be, not claimed, for the canal, if tolls enough merely for muuitritniu-e he 
imposed, then with equal propriety an amount no greater {for no greater 
is needed) may be raised Horn vessels passing the deepened bars. 

All objection to a reliance upon the dredging process is urged thai it 
could not be maintained during n period of war with a powerful mari- 
time enemy. This objection implies a state of ao&iijtuouii blockade at 
the month of the river, ami a protracted war, J'tulraeted wars between 
powerful nations are no longer probable, they are censing to be possiblt ; 
while the supposition of continuous blockade to one of Our greatest 868 
ports would be repelled, and indeed would lie more destructive of the 
commercial use of the river mouths than the usual bar obstruction. 

The objection is not therefore in the same category with the demand 
for the defense of the, works of an artificial canal, and it is not; an over' 
ruling one. Still an improvement of one or more of the natural mouths 
by which a sut'lieieiii depth should be afforded without the continuous 
use of machinery, and which would not he subject to the objection just 

cited, would be desirable, 

hi turning to the subject of jet tees, I do nut know how I can better 
define at (he outset my position in relation to them than by quoting 
trom the di'ii tight of a report which has been submitted to the board, 
and which has already passed through your hands : 

I can 9nJj reuon on protoWfetM deduced tuna ihtdf of t lie rtvor unit tlii) light*, of CSW' 
i'Ii bo* i run] mi longrna io utsblhh tin' negative there luis boon, I iit'uil mil. sny, nu trial of 
(lie system, tail not even » survey accotnrAafod with n ei.i"l'iil study mi. I experiments, ill* 
noted expressly to develop the owl mai aLsrftctw of the work inesed, I feel ilmi I am 

justified in ri-vmu mending It SB prulmhln niniihliiii'.' (llD mart Speedy ilUiiiimieiit of n ilee|.i- 
wilier l* litin iii'l, uml one which will Imve ttmo li*iilto in nl perinancnee. 

In u passage already quoted from the report of the board of IS52, the 
rationals of the jet tec system is explained, I further cite from the 
" 1'hysics and Hydraulics of the Mississippi" the following: 

Til" 1 ili'veltijimeiit of llie llW> which govern the furiimtinti nl lliv burs litis r-imiviil nil 
uncertainty its to ihc jirinc.qile"! which shuulil puiilc 101 attempt to deepen lite elmniiel over 
tlieiti, I'm I'l'iiHtvn or excavating power of the curroiil ntutt h* loereased relatively to iho 
depositing ftctlon. 'I'll!-, rosy bt done either by Inert-rising the absolute velocity of ihe enr- 
teiit over tin* tiiir or bj nriiiichlly aiding It) uetiiui. T« I lie Brat chtsii of works belong 
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ii'tR'fs mid the. closure of lnleral outlets ; to llie hitter s-tirriujr up (be bottom by suitable 
nifidiiiiery, t)Iaatiojj, ilfiijj.'iii'f the iimii 'rial seawurd, and dredging by buckets. Those plans 
tvre ill cflrreet in llicory, anil the Stleetioil from them slmuM he jpjTOFWd by ecertonrirft] 

eunsiikriitinus. 

Such is i he theory, and no engineer has yet expressed a doubt as to the 
fact that concentration of the waters uf one of the passes byjetteea 

carried out to deep water, ir<utld t-rcirntr tltr required deep chnnncL 

The difficulty ami the cost of construction, the alleged necessity of 
Cofitiy annua] extension, furni.sli the arguments why this method should 
not be reported to. While the general laws which govern the forma- 
tion of bars at river mouths are tiuiversal, there are peculiarities in the 
formation duo to the natural differences of character of ibe riTers ami 

of the sea-shore where tlte mouth is situated. If the .shore be itself 
sand or gravel, anil not rock, a bar always forms whether the river 
brings down sediment or not. The latter material cannot, therefore, be 
regarded «« in any sense the cause of the bar, though when it exists 

it is found to be the material of which the bar is composed, Tlie most 
intractable bars are usually found to he of the former class; and ,vet, 
with few exceptions, every harbor on oar northern lakes constituted by 
a river or creek mouth has been improved by the construction of par- 
allel jettees, That those jettees need sometime* to be pmfoiKjol is no 
denial of their efficacy. 

In the thirteenth volume of the professional papers of the ltoyul En- 
gineers, four different instances of the application of jettees are described : 
Two, the Danube and the, Oder, (the first a sediment, the. second 
a non-sediment bearing river,) successfully; another, the Vistula, (sedi- 
ment bearing,) unsuccessfully; and the fourth, the Rhone, of which it is 
stated: "They cannot be said Co have failed, (for they were never 
fairly tried,) though their failure there would constitute i\<> argument 

ngaiust their employment elsewhere." 

Concerning the Vistula it is stated, " no more unfavorable circumstances 

fw the open hit) of the rirv >' ennld he hnaifineil"' than those that existed at 
the old mouth, where, lor !.">() \ears, jettees \ahcaps iihciI, however) 
failed to produce an adequate permanent depth, la 1840 the river 
burst through a narrow tongue of land and formed ;t new mouth, live 
miles from the old one, to which "piers") jettees) were imnu ti'ntte!i/iti>/iiietl, 
by the effect of which, aided by dredging, adepth of 17 feet is obtained. 
Jettees were not, therefore, total failures, after all. 

At the motilh of the Adour, below IS:iyimue, (not cited in the volume 
referred t6,) piers were carried out one and a hall' miles long in nearly 
parallel lines and with a narrow channel. The bar here was "shingle,'' 
\i. e., gravel or pebbles,) and the operation is described {Minutes Insti- 
tution Civil Engineers, t Sfil -fil') as "a total failure."* 

The conspicuous instance of the siicvchh of jettees is that of the Danube 
mouth. Here, ns in the case of our own great river, a great sediment- 
bearing t river discharges into ft (nearly) titleless sea: 

Tin' base of tin- triiitijilc which constitute* ili'i delta farinf upon ili>; general outline of tbo 
coasts of th« Black Sua, m Htronply-jiroitoiutwil salient, which is couiieeteu 1 with the- primi- 
tive shore-lino by curved contours. A complete analog? is thus fotnuj between the form of 
Ibis delta nutl those of tbn oilier gram rivers, At Nile, Ganges, and Mississippi. (Aunalis 
tin /Wis tt Chaufei, \oc, 1S7JJ.) 

* Nevertheless tbo depth is said to have been increased ; hut inside, at a distance of half a 
mile from tin; original bur, an interior bar was formed, " diiu probably to the sea-waves' ac- 
tion on the shingle. 

('the ratio of solid tii fin Id In the Danube water.* U by volume , ;'.. ; nearly tbo Ham., as 
for the Mississippi. 
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Nevertheless, compared with the Mississippi delta) titers are very 
strongly-marked difference ; 

Titers were «t tho Danube delta Inn natural actions going mi. Ojinnsitn lit each of the 
oieiirlis of the river then^ whs mi ucciiiiuilatiou ; between the mouths llicre was an erosion 
of the shoR. If the rivor had not been there It WU natural to suppose that the whole of the 
shore would have been eaten nwity uniformly \ and therefore tie am. mat of solid matter 
brought doivu liy the river was not to he measured by the apparent wiittli of tin-, extension 
opposite to the months, liut by the width of thai extension added to the width of the mm- 
siou in the purU between the mouths. This ten.l.'ii.y in rrmM from causes its depend out of 

thu river was another ejieumatancti conducive to sitae***. (Minutes of Proceedings of In- 
stitution of Civil Engineers, vol. JXSvt, p. 231.) 

And, again, the formation (ut th<' Sulina mouth, at least) exhibits 
firmness iiml (sometimes) even hardness, The village ftf Snlina, at the 
very mouth, is, in |iart, at least, of stone, buildings, 00 tlie nut oral sail. 
The Imr sometimes, and especially during times of floods of the upland 
rivers, (the ybwf- client of nigh floods having been with the^nnproved 
bar u> deepen it, the s#»iwj to reform it further out, an 1 of harder ma- 
terials,*) being Inerttsted with hard ?and,vrUleli yields with difficulty to 
the ploughing action of a vessel's keel, and tbe lateral shoals on which 
t'ie jettees were laid being sufficiently Ann to support '*rip-rap w QOB- 
st ruction without materially yielding. 

Another point of ttlltg&l dtdbrcace, very much Insisted apnli by many, 
is the tittor&l current off toe Danube months. Colonel stokes, 11. 15., 
(British commissioner,) states: 

Its existence, was ascertained before the w*>r!;s wero carried out, the author h'iv"n^ iusti* 
luted ll series of ohser vatious with Ihials to test tho amount, of the current. Hie result Of 
which proved that there was a decided current across the mouth of (he liver, which Rxtendirf 

oj low as I foot below tin' siiii'ih'c in ii depth ot' la feet. The depth on the bur at tint! time 
WM o or ',* foot. It was also shown that during culms, northerly tuvd northwesterly winds, 
tln'iv was ii iMiiMilei'iilile litturul ctUTNtt tVnm norlh tosontli. and daring mmthevly and a'inih- 
westerly winda, a ■sin-bu'e-eiirretii from south to north; but It woe so F#tW« as to itidieat>- 
that the foKCA of the wind had butjatt overcome that of ihu ourrent from north to south. 

Kb strong wovtody wlndfl thora wim a cOfiutftr-'Ourreat eet^nji iti tibout '* fe*i er i'i feet hclmv 
the snrfacui but this wn.t not d liner veil ihiilug the northerly tvindn, which so -futioally pre- 
viiilini .'ii the mouth. The Kjlin branch, titiccii miles north of the Satin*, dl*ehnrf(od two- 
thirds of i tic water of the Daunha into tin- IJlncli Sen, the ulinlcif which Bet past the month 

of the Siilinu. 

Stamen fooud a very cmni int. ruririit of from half knot to one knot jier hour, letting 
from the north U) the south tiiMg the coast of the Delta. Colnnel blofeos InWafoM thought 
It established, that ibcrc was a litter*! current ffeiierally from north tu notith across fho 
SniiiKi uioiith. (Minutes ofProooetltugsof Instinui.in of Civil Engineers, vol, xxxyI, p. 847.) 

To tlie undersigned Sir Charles Hartley stated that the current aver- 
aged about half mile, eonlirmingalso the fact of its occasional iluetiia. 
tion. 

Again il i* to lie observed that ffbiJ* each |»arlitailar |»;iss (and even 
each smttll " bayou "i of the Mississippi delta thmate out, in its own par- 
tienlar finger-like promontory, the SnUoa mouth is not tlms thrnatout, 
but is on the general line of tlie sltot't.'. 

The Dantihe divides ill ftbOQt fifty mile*, from the coast info the Kilia 
anil Toiileha branches, ut which the former conveys two-thirds (about) 
of the entire discharge. The latter ami more Nottiherii branch again 
divides into the Saint George and Stilina nrms; tlie bittitr running 
eastward nearly. The Saint George conveys nearly one-third, leaving 
to the Sidina but two twenty-sevenths, The mouth of the Kilia and 
St George arts about 40 miles separated, thu Sulina mouth nearly mid- 
way between them, the trend of the const: line being north and south. 

Finally it may boe&itl, the discharges of the Saint George and the South- 
west Pass of the Mississippi have the same ratios, one third of tbe total 
discharge, and the Sulina the same ratio as the South Pass, ("A to S per 

"The usual depth wits about !.) leel, vrnviii-, however, from 7i to ll| foot. 
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cent.) Hence, tin* total discharge of the Mississippi being mure than 
three times that of the Danube, tin- Southwell I'.t^ discharges three 
times as iniic'i :is the Saint George, and the South Pass three times as much 

as tin' Suliiin. Tin 1 current velocities arc, if ninthing, somewhat greater 
hi the Danube than in tin" Mississippi, the inclination of surface in the. 
Suliuu :> inches per mile during Hoods, ami about 1 inch per mill' at low 
Wilier. 

The sea-depths at three miles from land are t<! fathoms off the Saint 
GoorgP, and only 1" fathoms off the Kiliannd Snliiia. 

On (he Other hand, at l } 000 feet outside fhe barof (he Southwest Puss, 
the Gulf i3 about 22 feet deep ; at 4,700 feet, inn feet deep; at 45,000 
feet (8 (idles) 300 feet deep; and eleven miles, 000 feet deep, Lfifl fathoms, 
(Physics and Hydraulics of llie Mississippi, )i. 444.) 

Tile Kelia, though the greater arm, was deemed ineligible in conse- 
quence of its subdivision into numerous small delta arms of its own. 
To rim Saint George, possessing a good navigable channel with 1<J feel 
of water, (while that of the Sulinu with but 13 feet was very bad.) Mas 
given (lie preference. 

When the engineer presented bis plans to the European commission 
it had three otlier designs before it ■• from eminent teeliuieal autliuri- 
ties, who bail visited the ground; 

In one respect stone nil were agreed, unJ ihut iwis in recommending thai whichever month 
wwe chosen, the system uf improvement should be tlmt of guiding ilia river-Waters unrusa the 
liar, by iiiwins of piers projected from the most advanced dry KSglee of Che mouth ; or, in other 
words, tliut ofeoiicenlriilaig (b« sliene;lh of llie river-current, on llie bottom of the proposed 
improved sonwiiril elnturutl, by mi hi liticinl prokmgiiliun of tha river -bunks iuto (loop water, 
( Miiuiti-s of Proceeding* ol taatHUllon of Civil Engineers, vol, xsi, p, Sdi,) 

The English, French, Prussian, am! Sardinian governments then re- 
ferred the whole subject to the decision of two military and two civil 
engineers. These gentlemen, in nn elaborate report, unanimously con- 
demncd the jetty system, and '■ recommended the choice of the Saint; 
GeOTge branch with a sea entry and gates," (in oilier words, a "ship 
Cftnal,") " independent of the mouth ; a project diametrically opposed in 

principle to the system of improvement previously proposed by all 

llie naval and engineering authorities, who had visited the several 
mouths of the Danube, and bad studied their peculiarities on the spot," 
{Ibid.) 
The linal result of these complications and of the impatience of the 

merchants for some immediate relief was that the commission, under 

advice of its engineer, '• rcsohed to improve the channel across the bar 
of the Sntina branch, by means of guiding piers of a temporary charac- 
ter, but carried out in the lines which the author hud designed for per- 
manent works." 

It is not in place to go into particulars concerning the progress of a 
wurk protracted through many years through inadequacy of funds. 
The pi eis, as designed, were 5,350 and l,:siO feet, lung, starting at 
points on shore 2,500 feel apart, and converging to parallelism about 
000 feet apart. 

The results are thus stated by Sir Charles Hartley, (Minutes of pro 
ceedinga of institution of Civil Engineers, vol. xxxxi, pp. 208, S09:) 

I, Thul when llii! K n rope n u commissiim of the Danube begnn its labors, in 1 ■?".*>, tire 
entrance to (ha Stilimi linuu'li « us » wil'Lnpon w« bwtrd utirnini, iviih wrecks, the hulls ami 
tnusls nf which, eiiekiuj; out of tin- submerged mad lunik--, £:ni' tu tn.nimTs t In* only guide 
whore the deepest chutmel was, tu In 1 loutul. 

'J, Thin. 1-lin depth lit' ilii' I'll 11 1 i iriiiJ fwin 7 feet to 11 fret etl'I WH rarely more than 

It feel, 

:i. Tlmt tlicsii.- now o(M'.iipiml by wide irmyg, r*fwd Mgh Marrve rtoml-Wvel and more than 
tivu miles lu length, wjh llieu enwrely i'mvcii'i] ivjili Wfttei n III n let ° S. WW fi few inches 
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:ili..Y.' liir wiiiumrj two], niiiitluti, ewu in n pir&ei cfttm, tli6 luniks of tlic riv*r n<w ft* 
mouth Wdr» only imlii'ntt'il hy olnstrrs of wiiiioliinl Imvi-ls Intilt mi |iili\i, mul liv narrow 
prUcbeA of nmtd hkirttil by toll wnodg, tlin uolj' vi-^ntiibk 1 proiloi't of Mu- viist surtin|is 
Wvmnl, 

■I. Thai i" llii> sumtiiiT nf l~'>~, ttLUHj raOiUlw dl eoint:mt dredging mid raking on llio bur 
produced in.' nppflwiablc efl*et 

5, Tlml on iiic eoinplelioe. of the provisional pier*, in l-til, tin- iVptli "it tin- lint in- 
cv:i-'"l i" IT tWt, nuil Sulitia. iiistoud of bring thowot«l timlinr, nt once took Un: lilgbMt 
rank nuinrig tlu 1 ln-st ronimortiul hurboia in tin' VSkuk .Son. 

Finally, by the prolongation of the south pier, tlic consolidation ami 
ri'iidi'i ■'nig ■ jifi'iiHuu nt the work - , at ;iu expense equal to the flrsfc cost of 
the temporary structure, and by other improvements, an effective depth 
of -<> feet whs attained in 1ST-, ami since maintained.* 

So [;ir from a rapid advance or protrusion of the bar baling ensued, 
tv the piers havo hitherto had the effect of diminishing by liiorctban 
one-half the "td rate <>(' the advance of the delta a< the Sutiiia mouth 
as represented by the 21 foot line and 30-foot line of soundings; of en- 
cooragfug the growth of the sandbanks directly under the ahcltecof 
the south pier: and of causing a rapid erosion of the sea bo I torn norlh- 
ward of the north pier along its whole length, uu action which has 
oaiiirally extended itself to the line Df shore, thus necessitating, as has 
already hern observed, a prolongation of 'i'.K to^t from tbe sbore-end of 
ibo pier. The causes of these phenomena may be briefly explained as 
follows : The slower advance of the delta, as limited by the tails of 
the 24-foot bank and of the 30-foot bank, is due in the circumstance 
that the great bulk of the silt-bearing waters of the rivet on issuing, 
as at present, at onca into deep water beyond the pier-heads is, as a 
rale, carried far to the .southeast by the littoral current, instead of 
Rowing into the sea, as formerly, with a, feeble and constantly decreas- 
ing current, b\ numerous shallow clmriuols, wtiicb were always changing 
in direction and extent. The remarkable ero- 

sion tn the north of the [hers is probably chiefly due to the rebound of 
the sea against i lie north pier during heavy northerly ami northeasterly 

sales,"' 
Simultaneously with this H is observed ''that opposite the Oehakoff 

mouth of the Kilia, the G-foei lino of sound ti ^s has advanced ii,i)im, ami 
the 30-fO0t line 5JI00 feet, since IS30, or at Hie rale of 333 feet per an- 
num." 

I have thus given, with the Utmost detail that I could Venture to use 
in such u report, the circumstances of ilie somewhat famous Snlitia- 
Danube improvement, tO show how and under what circumstances st 
river-arm, discharging only one-third of the water that Is discharged by 
the South Pass of the Mississippi River, has been made In afford a good 

navigable entrance, with an "effective depth" of twenty feet, while the 
bar "advance" instead of being accelerated has been retarded. Those 
who examine the problem icHIwhI the light ttfthisc results, would be slow 
to believe that the local circumstances were decidedly favorable; that 

they were hi fife favorable than those offered by the Mississippi. The 
hardn*as of the shoals favors. Indeed, construction, bnt indicates a more 
thorough Sifting by the sea- waves of the. sedimentary mutter rolled 
along the bottom, while such a bar on a shallow coast directly exposed 
to storm-waves is usually an unpromising subject for improvement. 
The littoral current, at best feeble, scarcely, if at all, exceeds that which 

■ Since tlm prolongation «f tlu loutfi bIm bad prevented iIhj formation of tho ln»nk 

L.hv.Tti tln> l.VMi |iii'i)^inl", tlmri' lnul lui-ii DO symptom.* of dc I eri oration of lliu ciiuininU 

Vtettla Inul piootfl out iloiiiif: the inline of tin- eurronl ywr ilrawldfl 

■J" int 3 iiu'lu-'. — i liisi'iissiun of h ptper liy SirCliurlcs llurik-y, liny 13, ISRf, Minnus of 
Pri'i'i'odings hiatitniii'ii V. V... vol. Htxvi.) 
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is imputed (" 1'hysU-s and Hydraulics of the Mississippi," p. 140) t" the 
Gulf waters nil" i lit* Mississippi ban*.* 

On l)i»* Other hand tin- wry rapid deepening of the Gulf immediately 
off the liars, and the favorable exposure of their external slopes ti> fchfi 

action of the sea- waves and currents generated by easterly storm-winds, 
are circumstances decidedly favorable. Surel> there is ground here, 
especially \ybeu we weigh the inestimable benefit of an open kivkk 
moi*th, to pause at least long enough for a mature study and investi- 
gation, not merely on pa jut, but by surveys ami measurement at the 
localities, t<i collect the special data which beat itjiou the application of 
the project to them, instead of by si hasty prejudgment [banded on in- 
adequate knowledge deciding that there is no remedy to the evils but the 
gigantic and costly alternative of a shin-canaL 

It is proper, however, lo allude to the more prominent objections. 
One ui them is bused upon the following, from •• Physios and Hydraulics 
of the Mississippi : » 

1/ Out Hxrnriit'iiii* |iuivcf ami depositing nftiml of the So!itli»'(«£ 1'iitfs Ii.H'l been Oqa»] 
when tin' yearly HuraUM of the Imr wns 71)0 font instead of 3S8 t!;et, the bsiat depth npon it 
wouM have been. 'it fisBt, Tliis luereMV of wwtivaiiiij; power may Lie obtained by ennsutict- 
hiplwo lionvwgiiifrjbtlMS, bcginulus wbere. tie depth uK reel if* I'uiiimI. itml extruded to tbat 
uVj>tli fmtsUa flie eroul of ib<> liar, wnfoh woviH pive them n length of about £5 wiles, v 

Dip dejiili of^l fi-et tlntH ailtfaiiwd irttisr be main till tied by tin? utittiml extension tf the 
jetties JTlfl fuel itilo l.lie (Jo If. 

This diet.um is (banded upon a theory of bar formation, which is 
doubtless trite, and yet does not contain the whole truth ; for were the 
Gulf waters Ircsh and of same Specific gravity as those of the river, there 
would slid lie » bur; moreover, the Stretching of titty theory of so com- 
plicated phenomena to numerical results is generally patting upon it 
more than it will bear. Home confirmation may be attributed to the 
fact that Ouptnin Howell's surveys show an advance of 500 feet to the 
southwest liar, while under the operations ofhis dredge-boats: dredging 
by this method, or its equivalent, has been in operation during a con- 
siderable fraction of the high-water periods sinee 1853, ami it would ho 
desirable to know whether a derided acceleration efndvancc has resulted; 
at, any rate we need a wider induction than Captain Howell's survey 
yet. furnishes. Without pausing Oil 6hiB point, or discussing the applica- 
bility of the theory loan equal deepening bj jettees, I prefer to dismiss 

the southwest pass, as one to which at) experimental application of jet - 
ices would be nnadvisalile. So I have always regarded it. To obtain 25 
feat depth of water, it would not be wise to enter into contest with the 
forces of motion developed in I he discharge of a stream larger than the 

whole Danube. The excessive l<ni/ih of pier-construction simply to 
reach the bur to he deepened, should be decisive as to the matter of 
selection. 

The objection jnat treated, together with others arising from the pe- 
culiarities Of 1'iiss a Lout re, and the expense of construction, are dwelt 
upon at length in the report of the majority ni "this board. Jwm ply to show 
that the cost need not, <) priuri t beset down as out of reasonable bound?, 
I selected the Pass a Loitlre, and, in a preliminary draught Of, a report 
made at New Orleans, sketched out an application of jet tees. 1 stated 
Dial " from the point in the pass where the depth of L'.j feet ceases to 

" Wssi-ii making for the Bmitltwesi fun; from iIj<< capw of Florid* are, after end 
nitd smitliriisi ralen, tufriod ta i hi- westward of theli ii I'Uoiiniy, !li ti.-i', iii juiri, tlit eon ■ 

stmelion of ii easily light-bouse on Tuiilmlli'i' Nlund, "isty tUrtlvti WWil ftl llin Sfiulftwesi L*M>. 
Major Ibiinii'll, li^lii-ltonso engineer, cottftritta 'I- "I a ivTwtern etarcnt oft" Mot He 

Pay cut in nee. 

II. Ex. 11. 'i T 
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obtain In! In- outer CJCSl withy hur is about tw« and u half miles. This 
bas refcivaee to tlii! pass below the division of the mirth pass. lf«l front 
any supposed lack Of water, Imt because then; was a shoal at t ti l- divis- 
ion y and, in .short, to make a full estimate for what others might alfe^e 
to lie necessary, I commenced above the ninth pass, included the '-stup- 
ping" oi'thni pass, and nmdejel tees four miles long instead of (wound 

Mini ft bull'. 1 placed my jettees in the natural banks or upon the shoals, 

The estimate of the majority is founded, apparently, upon taking a nur- 
ma! distance apart of2,200 feet, prt>$ervii}% perfect parallelism^ (by which 
tbejetttTs are throughout their outfre length, over fourunduliul (' miles, laid 
in deep tritttr.) The closing of the north puss is pronounced nut, only a 
"necessary" hut a M delieate " stud withal costly Operation, " uhicli 
must: lie sought at whatever cost in order to meet I lie desired improve 
meiit." 

The exclusion r;*\'i\i-r than the addition ul' ibis water would bo desira- 
ble,* but smtbia is imt die place for discussion of projects, 1 simply 
content myself will) the hare statement, ami remark further that even 
if the WKKr-wnv is to be restricted to 2,200 feet for four aad one-half 

miles, llie selection of the best, ground for the jdtees at distances apart 
considerably greater than 2,200 fe< t is not debarred. Short auxiliary 
jet tees of alight construction, pi rpciidieului' to the main ones, will con- 
tract the vutev-wuy. Suefi parallelism is not, him ever, suggested in 

the paragraph lliavo quoted from Physics autl Hydraulics of the Mis- 
sissippi, nor practiced n i the Sulinu, 

Far reasons above given the hypothetical application of the ma- 
jority ni the boaid is eiroliCOUS til principle iind elaborately itnl'a\ orahle, 
An average section (fascines and ballast) nt 32 square yards (say 12 
feet broad on lop and 12 lee! deep) is attributed the whole lengih of 
four and a halt' miles of each jet tee, and on the bottom and slopes of this 
total of nine mUetiOl " fascines and balktsl, "arc laid an Average Of twenty 
tons nf riprap per running yard, (increasing by ."ill per cent, the average 
section just described,) a total of riprap (320,1)00 ton*) more than one- 
third of that in the Delaware breakwater and ice-breaker, Two thirds 

of the construction (admitting the lengths to be necessary) could belaid 
no the natural banks or on ground marked " hare at. low water," and he 
little mine than levees, and generally the location would not he exposed 
to the violent sea net ion which requires the voluminous reinforcement 
by riprap applied to seajeUccs of the character that seems to be 
adopted. (See Professional Papers. Corps of Engineers U. W, A., No. 22, 
pp. 00, lil. I The question submit led, however, is not mo much " to rceont- 
lilelld its I rial" (01 Ihcjellce system) as In recommend its coiisirlaution, 
and tlml scrutiny and survey no which alone estimates can be based. 

For the same reason, however, that 1 have from the outset regarded 
the Southwest Pass as ineligible, J would as a subjeel of initial opera 
tions dismiss from present consideration Pass a Lnulre. In the discus- 
sion be/Oro the iiislitulina of eivil engineers {Minutes 1801, U362,) Sir 
Charles Hartley said "that lie did not consider it- an nilututngelnhuve a 
huge body of wulcr discharging nt the enlrauce. Tltut irax the milt/ 
diwtdcfjtiUiffe of the St. George us compared iciththc Sulhia. The more 
the quantity of water the greater would be the aiiiuiiut of deposit;" 
and it is a conehision of that engineer that " it is more advisable 



"Tln'ie U n vt'i'.v Nimilitr vane fi reunited «t die Si. George nmiuli ni' 1 1,<- Drntsbo, Tim 
KedrillMclitume! of itn> si. tJcorga branch, rno'.viiisj two-ihir38 ofllw wnt^r, \>y ddivislou 
vury siuiilurtu dint at l J n*s it I.imhr, rwichoa u* b»r nt ti distiuice of two milts. Iti contem- 
plating thn iuijir,.\ I'lin-Nl ul' llitniiiiii Sii Cliuli'^ lltii'ili-y finis! li'ii-il il Wuiilil Imvc Ijcl'Ii objw- 
Oinnitili' iHiln'i' il»iii 'Ic.-imliiu toelwtuth* Otfrel uudot. 
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to improve the month of a minor bran ell of a river rather than to 
erapple witii tin- difficulties of a principal branch if that minor branch 
offer suflh-ient depth ami width, or nearly ho, for the navigation ilbivti 
to (lie point where its waters am discharged into the -sen." 

if litis language had been used to describe tlieflfcnitli pass erf lift !Mis- 
siasippi, it coald scarcely have been more exactly itiied. As the shortest 
it is the pass of which (lie natural advance is least rapid; it is nearly 
straight:. Its average depth from the head of the passes to the head of 
its offshoot, Grand liayoit, is by Tslcott 27 feet, by t lit 1 most recent 
Coast Survey chart 38 feet, thence to inner edge ol bar 1'U feet by Tal- 
eott, and '_'!l feet by (.'oast (Survey, (1307.) Its least width is more than 
500 feet. We have here, then, a pass of whieli the natural c&p&cityis 
almost precisely that winch is needed, and of a magnitude amenable, 
with comparative ease, to works of improvement. Its channel can be 
easily improved and regulated, Die bar at the head of the pusses re- 
moved, minor outlets closed; and even (if desirable) more water be di- 
rected into it. Prom the bar the nearest nnsubmerged shore is about: 
two miles on the east side and one mile on the west, and these dis- 
tances would lie generally in very shoal water. Hence tor an experi- 
mental trial this pass should be selected". 

'Che itn porta nt fact that at, the Bnliua Imnnbe mouth the progress of 
bur advance has been retarded rather than accelerated,* that, in the 
opinion of the distinguished engineer who accomplished that work] saeh 
Will genai'iMy he the effect of jetteee (when the bar due to sediment of a 
muddy river is in question) should,! think, cause some hesitation iu 
adopting a theoretical view of accelerated advance $ especially as the 
theory Leaves out of consideration the cotrnteraeUng effects of enrrents 

and waves. lSut if reference is had to the theory, the case hen- ottered is 
more analogous to that presented on page 445, Physics and Hydraulics 
of the Mississippi, in which the mouth is supposed removed to some 
point where the pass lias its normal section and mean depth, and the 
<inll" to oceupy its place, (f, c. that no h;ir has, yet Ibrmed.) The carrying 
forward a( the normal section and mean depth of a pass to the deep 
water of the Gulf has only this difference, that the process implies the 
erosion and deposit beyond of the material of the existing liar. In the 
hypothetical case the/nrwafi")* of the bur is admitted to require time. 

1 nin not called upon to make si plan nor an estimate, if successful 
at nil, (and I have endeavored to show that success is promised.) the cost 
will be a small fraction of Unit of the canal. Un the other baud, the 
advantages of an open river month are inestimable. The needs of a 
navigation so great as that which now exists, and which in the future 
of tin- great Mississippi Valley must be lifty-fold increased, demand if. 

It is said that " the lime has come" when the cecils of commerce de- 
mand the canal ; hut 1 answer that the riots mil oeMfl when there will 
he the same cry for a navigation unimpeded by locks — AN OPEN liiVKU 
Mm nt — which we now hear for a canal. Jlnt in whatever aspect the 
question be regarded, Ihc use of the river month for the ne\t ten years 
is simply inevitable. 

The conditions of the location and execution of a canal have received 
no adequate study. The plan, boldly ami ably, yet so imperfectly, 
sketched out nearly forty years ago by one for seventeen years my com- 
manding Otliecr or professional associate, YV. II. Chase, is yet, in its cu- 

*Tlu> pwmononi doapauing on tin? Imr wiiivh existed nt iliis Danube iiunitli appears tn he 

ii wfll iwhklilislii'il Curt. It i* in, exporimeitfal demonstration of the (•Akiity of longitudinal 
ji-iit.-t'fl tin- iuiprnrihg tbe barsai tie wo m nth* of liven. — (Annates des Pouts ei Cnaws&Ui 
November, I'T'J j 
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gineering features, the best plan extant; and the grave objections to 
Unit apply with even greater force to tbe present projoct 3 and demand 
new studies of location and nil entire revision of plana of execution. It 
would he a rash confidence which would contemplate a realized " Fort 
Saint Philip Ship-Canal" earlier than A. D. 1884, 

In the mean time shall the routes of commerce of the great West be 
yet more effectually than now diverted to the Atlantic ports; or shall the 
public confidence be directed to the present adequacy of the operations 
upon the bars; and shall the problem, which sooner or later must come, 
of an open river month, bo solved I 
Respectfully submitted. 

J. (1. UAIINMU), 
Chief of Engineers attd Bet. M<tj. Gen., President <>f Board. 
Brig. Gen. A. A. Humphrey,*, 

Chief of Enijhmrx United State* Army, 

~\Y<txkht(jtt»i, T>, V. 



e. 

Engineer Oeeh.'e, United States Army, 

fifmop&rt, li. L, January 15, 1874, 

General: Asa member of the board of engineers considering the 
Fort Saint Philip canal project for connecting the deep waters of the Mis- 
sissippi Rivet and the Gulf of Mexico, direeted by yon to also consider 
the alternative proposition of making this connection by deepening 
the water over the bars in the natural outlets, I beg leave to say that 
on tins last proposition I do not feel possessed of the data for a de- 
tailed report, nor do I see bow this can lie obtained but by costly expe- 
rience. Any conclusions reached now must unavoidably rest upon what 
is, iu a measure, assumed, and opposite conclusions will be reached by 
others using the same lilierty. 

My mind, however, is lixed upon tbe idea that the canal is the only 
project that wilt meet the commercial, naval, and military demands of 
the United States. Its feasibility has never been doubted by any one, 
and only on account of its cost have other methods been heretofore rec- 
ommended. These other mel hods have always been regarded as experi- 
ment*) and the reliance has been that, if they failed, the Canal, as a linn! 
resort, was certain. 

I believe the time has come when that which appeals certain should 
bo tried Jlrst. 

The cost of the canal will not be jji'eat compared with the end to be 
gained; and there is no certainty that we will not have to come to it 
after great delay and expenditure upon other methods, none of which, 
when abandoned, will have aided in the least toward constructing the 
canal. 

Very respcetftiny, 

<}. K. WARREN, 
.l/(i/. of Engineers, But, Maj. Hen., United Bt&hw Army. 
Brig. (Jen. A, A. IlrMfiiKi'.vs, 

Chief of Enyinecrs I 'nit id States Army, 

l v '"A 

(5 ljbbh 



